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1.0 BACKGROUND

The W.R. Grace vermiculite mine near Libby, Montana was closed in the fall of
1990. As part of the reclamation and closure, particularly as it applies to areas around
the tailings impoundment, W.R. Grace submitted to the Water Quality Bureau a proposed
Water Quality Monitoring Plan in September, 1991 (Schafer and Associates, 1991). The
purpose of the Plan was to establish post-closure water quality data as a means of
monitoring the performance of facility reclamation measures.

The plan calls for water sampling at several locations in the Rainy Creek drainage
as shown on Figure 1.1. Contingent sampling on the Kootenai was proposed if initial
data on Rainy Creek indicated any potential health concerns. Four sampling campaigns
were proposed for the first year to characterize re-reclamation water quality conditions
and assess seasonal variations in water quality. Additional annual sampling campaigns
for a minimum of three years following closure were also proposed. The first sampling
event took place in mid-November, 1991, the second in late March, 1992, the third in
early July, 1992 and the fourth in late October, 1992. Results from these sampling
events were reported in Water Quality Data Report No.l, No. 2, No.3 and No. 4,
respectively. Data from these sampling events indicated that fluoride was slightly above
drinking water standards in Lower Rainy Creek due to drainage of process water from the
tailings impoundment. Asbestiform fibers were also above drinking water standards in
Lower Rainy Creek. Although Carney Creek carried fibers potentially attributable to mine
waste dumps and Fleetwood Creek carried fibers which appear to be of natural origin,
neither tributary could account for. the quantity of fibers found in Lower Rainy Creek.
It was concluded that the Lower Rainy Creek streambed was the source of the high
asbestiform fiber count and that this was probably the result of old mining practices
which discharged tailings directly into the drainage without settlement.

Facility demolition and reclamation activities were completed in 1992 and early
1993. This report is the first of the post-closure water quality reports summarizing data
from water samples collected October 21. 1993.
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2.0 METHODS

Conditions at the time of sampling were partly cloudy with morning fog but no
rain. Temperatures ranged from 38° F to 50° F. The Rainy Creek diversion pipeline was
removed as part of reclamation and Rainy Creek was flowing in its natural drainage into
the tailings pond. The tailing pond surface water was restricted to the upper end of the
impoundment but appeared to be slightly larger than the previous year. This is probably
the result of a cool, wet summer. There was no surface water discharge from the
impoundment through the new concrete spillway which was built in the spring of 1993.

Sampling methods were outlined in the Water Quality Monitoring Plan (Schafer
and Associates, 1991) submitted in September, 1991 and modified slightly in the field as
described in Water Quality Data Report No. 1 (Schafer and Associates, 1992). For the
post-closure sampling, modifications were made to the initial plan to reduce the number
of samples and the analyses performed on them based on the results of baseline
sampling. These changes were outlined in a letter to DSL dated January 13, 1992
accompanying Water Quality Data Report No. 4. The revised sampling plan concentrated
on the fluoride and asbestiform fibers in Lower Carney Creek, toe drains and surface
discharge from the tailings impoundment, and Lower Rainy Creek. Since elevated metal
concentrations were not detected in baseline sampling, metal analyses were removed from
the analytical list. DSL agreed to the suggested changes and recommended that annual
post-closure sampling take place each year in the fall of the year during base flow.

The preservation techniques and analytical methods used are summarized in
Table 2.1. All samples were stored and shipped on ice.
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Table 2.1. Summary of sampling and analytical methods for water samples.

PililCt'- • :.:- Wpresw
,?.';-7'.'~ .';•..".; ,.-.... •:(!f;.'.i!.y;'-V"£.!;

;v. V./CpiTiponcntwJf;-.1','

TDS

TSS

Asbestiform Fibers

Hardness

Alkalinity

NO-1

so;2

cr1

F1

Ca

Mg

Na

K

00,*/HCO,"

ted SaiiipieV'^tis':^ ;,ffi'f.-

gia^ca/Mitogi;

EPA 160.1

EPA 160.2

EPA-600/4-83-043

EPA 130.2

EPA 310.1

EPA 353.2

EPA 375.3

EPA 325.3

EPA 340.2

EPA 21 5.1/200.7

EPA 242.1/200.7

EPA 273.1/200.7

EPA 258.1/200.7

EPA 31 0.1

K.xx^SJ^&^Xi-'-• ;; •. •/.:;•• ;,:£8f$£i£^

?|-«sl|f
Flow

pH

EC

Temperature

Pygmy current meter/ Baski flume

Field pH meter

Field EC meter

Field meter

EPA procedures are described in 40 CFR Part 136, Table B. Procedures for asbestiform fibers
are described in "Analytical Procedures for Determination of Asbestos Fibers in Water" (EPA-600/4-
83-043).
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3.0 PRESENTATION OF DATA

Results of the October 21, 1993 sampling are summarized in tabular form as
follows:

• Table 3.1 is a summary of field parameters including pH, electric conductivity
(EC), temperature and flow.

• Table 3.2 is a summary of major cation and anion analyses.

• Table 3.3 is a summary of miscellaneous analyses for various components,
alkalinity, hardness, etc.

• Table 3.4 is a summary of asbestiform fiber analyses.

Raw analytical data from Energy Laboratories and EMS Laboratories used to
prepare Tables 3.2, 3.3 and 3.4, are included in Appendix A and B, respectively.
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Table 3.1. Field data summary.

|f ^JT&NQ. .

SW-1

SW-2

SW-3

SW-4

SW-5

SW-6

SW-7

SW-8

SW-9

SW-10

SW-11'

PW-1

PW-2

DESCRIPTION f
' • • ' • • - • • - • ' • . ' " ' , * _ * > * < « *

Upper Rainy Creek above diversion dam

Fleetwood Creek above coarse tails

Upper Carney Creek at Zook's Dump

Lower Carney Creek above Rainy Creek

Tailings dam toe drains

Tailings pond outfall5

Lower Rainy Creek leaving mine property

Lower Rainy Creek above Kootenai River

Kootenai River above Rainy Creek

Kootenai River below Rainy Creek

Rainy Creek flow into tailings pond

Tailings Pond pore water

Groundwater near SW-1 1

" pH
,(8") ' ,

EC
(mmhps/cm)

TEMP :
1 CC),

I l FLOW,, 1

,' , (cfs)

Not Sampled

8.14 0.46 6.2 0.1 41

Not Sampled

8.25

7.15

0.56

0.56

6.0

9.7

0.1 4Z

0.681

Not Sampled

Not Sampled

8.55 0.46 6.3 1.04'

Not Sampled3

Not Sampled3

8.24 0.33 5.1 0.111

Not Sampled

Not Sampled

GO
I

Flow measurement was made with a Pygmy current meter.
Flow measurement was made with a Baski flume.
Samples of the Kootenai River were not taken as discussed in the Water Quality Monitoring
The original Water Quality Monitoring Plan did not include this site.
There was no surface flow from the impoundment.

Plan.



Table 3.2. Laboratory data summary for major cations and anions.

SITE
'1 NO.

SW-1

SW-2

SW-3

SW-4

SW-5

SW-6

SW-7

SW-8

SW-0

SW-9

SW-10

SW-11

PW-1

PW-2

DESCRIPTION ^ ®|
• ;;>|f

Upper Rainy Creek above diversion dam

Fleetwood Creek above coarse tails

Upper Carney Creek at Zook's Dump

Lower Carney Creek above Rainy Creek

Tailings dam toe drains

Tailings pond surface water

Lower Rainy Creek leaving mine property

Lower Rainy Creek above Kootenai River

Blind Control (Replicate of SW-4)

Kootenai River above Rainy Creek

Kootenai River below Rainy Creek

Rainy Creek flow into tailings pond

Pore water from tailings

Groundwater near SW-1 1

*ffx'»>rj'i-.%,a»nv,'.~u' ,

*&gfX$$$;.l§;̂ )Sf
VV;..,r;;-f,; ,'&;!.>•;

tfM&Z
l:SfRJ

Blcalt %*i-'-~J™9'-';S'-'r'
;l (i-Kmg/l):̂ ;'':
'i~/ "!.:-":''• . ••::•'-

l;;io£il
!̂ ,:(mg<?);t!

tficlipi
;̂ 3 |̂̂ &$$$$

If^ij^/ij-lw-

;" '<u/*n'-'i~""--v; nlfl/j •>•:
V^U(mg0;:. "

Not Sampled

Not Sampled

Not Sampled

13

12

9

6

94

90

27

24

22

9

1
3

0

0

430

396

Not Sampled

Not Sampled

10

10

7

7

84

84

21

21

13

14

4

4

2

0

343

349

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled

CJ
I

CJ



Table 3.3. Laboratory data summary for miscellaneous constituents.

SSfiiF.
gNO>^

SW-1

SW-2

SW-3

SW-4

SW-5

SW-6

SW-7

SW-8

SW-0

SW-9

SW-10

SW-11

PW-1

PW-2

DESCRIPTION

Upper Rainy Creek above diversion dam

Fleetwood Creek above coarse tails

Upper Carney Creek at Zook's Dump

Lower Carney Creek above Rainy Creek

Tailings dam toe drains

Tailings pond surface water

Lower Rainy Creek leaving mine property

Lower Rainy Creek above Kootenai River

Blind Control (Replicate of SW-8)

Kootenai River above Rainy Creek

Kootenai River below Rainy Creek

Rainy Creek flow into tailings pond

Pore water from tailings

Groundwater near SW-1 1

TDS
- (ma/I)

TSS
1 "(mg/l)

, Hardness
" , -(mg/l) ~<

Alkalinity
(mo/l)

.NO,'1/
• ; (rna/1)̂

<T > F-r *
^Jmg/l)1

Not Sampled

Not Sampled

Not Sampled

424

379

<1

2

347

324

352

324

0.22

<0.05

0.38

1.5

Not Sampled

Not Sampled

357

360

<1

2

296

295

285

286

<0.05

<0.05

1.7

1.6

Not Sampled

Not Sampled

Not Sampled

Not Sampled

Not Sampled



Table 3.4. Laboratory data summary for asbestiform fibers.

v^sifife
Ipjgg

SW-1

SW-2

SW-3

SW-4

SW-5

SW-6

SW-7

SW-8

SW-0

SW-9

SW-10

SW-11

rf:;;,»-.;;-,i.y.-.-V-::.''':« ^w'. = •-..
<:>>' DESCRIPTIONS- -

iv"- s-j.?-.*,;̂ ?:-: v>:x :•' ̂  T &:•
••v-r<",:-!*v:/r-N*c;"- ':• •rt^wjv'v-'-;'--•:- <i.-:;-:.i«.*>W<~i"-. :;:--; •*,.>•,•"--
. '< -r^?3 £;*M -;i'-J -.M^Vi-i''. -;'1- •'

Upper Rainy Creek
above diversion dam

Fleetwood Creek
above coarse tails

Upper Carney Creek at
Zook's Dump

Lower Carney Creek
above Rainy Creek

Tailings dam toe
drains

Tailings pond surface
water

Lower Rainy Creek
leaving mine property

Lower Rainy Creek
above Kootenai River

Blind Control
(Replicate of SW-8)

Kootenai River above
Rainy Creek

Kootenai River below
Rainy Creek

Rainy Creek flow into
tailings pond

i|; DETECtlON^
f̂tiMlfî

|§-{MFtfegC;

?FIBERSS:

•••;'a^-:~_-^*';?fe"'
•.?\.<5um5.c.!.-
: ;;': '*' - *«^ - ' A ,• rxwrn;

':,IV:'— •'>':'',•/•'••". .'-.VW

l̂ vTIBERSf̂

tSS^^wfellS-1
•VY?"? '•• 7lici •»•} i •';':-:•:.^ .-.^ .- llVlrUl^^i ?",:•-
V" ;• -,^V::.,-,V . f^A'v^'f

•-t". ^vi- • -''.•'v-^'s"

'̂FIBERS ;̂
f̂ "'>iOpmsc?v

i(MFL||

•.•f f'^v- :•:'/. '.̂ :.- *•-/'

•̂ FIBEK'i
?CMASS!K
yiyji-.s^.^^fH/x/.;^.

Not Sampled

Not Sampled

Not Sampled

0.15

0.16

7.1

1.5

4.6

ND

1.5

ND

23

0.1

Not Sampled

Not Sampled

0.07

0.16

3.7

12.1

1.3

3.8

0.9

1.9

24

18

Not Sampled

Not Sampled

Not Sampled

MFL = Million fibers per liter
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4.0 DATA ANALYSIS

Data for streamflow, fluoride and asbestiform fibers collected during the last three
base flow periods is compared in Table 4.1.

Stream flow data indicate that the toe drains contributed about an additional 0.6
cfs to the overall flow in Lower Rainy Creek on the first sample date following plant
closure (11/15/91). This additional flow has subsided as the tailings pond has drained
and now appears to be near an equilibrium flow condition.

Asbestiform fiber data in Lower Rainy Creek may have improved somewhat since
mine operation was ceased. Fiber counts in the last two base flow periods are
substantially less than the initial sampling done in November. 1991. Both samples are
within the federal drinking water standard of 7.0 MFL. The reduced fiber counts may be
influenced by the lower base flows in Rainy Creek. Fiber counts in Lower Rainy Creek
during other seasons with higher measured streamflows and during the initial period
when the tailings impoundment was draining down, were between 10 and 20 MFL {> 10
microns long with aspect ratio > 3:1) and 200 to 400 p.g/1 (all fibers with aspect ratio >
3:1).

Fluoride has steadily declined in the toe drain samples and now analyzes 1.5 mg/1
F, slightly below the drinking water standard of 2.0 mg/1 F. Fluoride in Lower Rainy
Creek has not decreased with time and is averaging 1.6 mg/1 F. The levels now being
measured in Lower Rainy Creek are only about four times higher than background
concentrations in natural streams in the area. These fluoride concentrations are near
the saturation value for CaF2 reported by Lindsay and as predicted by MINTAQA2
modelling. This may be an indication that fluoride previously discharged from the toe
drains (greater than 3.0 mg/1 F) was slightly oversaturated with respect to CaF2.
Equilibrium may have been achieved in Lower Rainy Creek through dilution and possibly
precipitation of CaF2. The latest data indicates that additional fluoride is resolubilizing
in Lower Rainy Creek (higher flow than the toe drains at the same fluoride concentration).
The source of this additional fluoride may be precipitated CaF2. If this is the case, it may
be some time before the fluoride levels decline any further in Lower Rainy Creek since the
fluoride concentration may be determined by the availability of previously precipitated
CaF2.
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Table 4.1. A comparison of critical water quality parameters in the last three base flow periods.

' f
f *

' Date
i "*

11/15/91

10/29/92

10/21/93

! LOWER RAINY CREEK
(SlteSW-8)

Row

(cts)

2.03

1.46

1.04

Asbestlform Fibers

(MFL)'

17.

0.4

0.9

(Wflf

240

24

9.9

Fluoride

(mg/i)

1.6

1.5

1.7

,' LOWER CARNEY CREEK
1 (SlteSW-4) v' - ' °

f

Flow

((ds) , .

0.24

NM

0.14

* * r
Asbestlform Fibers

„• (MFL)'
0.1

1.2

1.5

(W«f

6.4

23

22

Fluoride

(mgf!)
0.28

0.20

0.38

'; TAILINGS DAM TOE DRAINS - „ "
' (SlteSW-5)*

f Flow

' (cfe)

1.22

0.69

0.68

"> s -.

Asbestlform Fibers '

(MFL)1-

0.3

ND

ND

LoiSi!
8.8

0.1

0.8

• Ruoride
r --i, Lt '

\ (mg/bf

3.1

2.6

1.5

ND = Not Detected
NM = Not Measured
1 Includes only fibers longer than 10 microns with aspect ratio greater than 3:1.
2 Includes all fibers with aspect ratio greater than 3:1, regardless of size.
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iNERBY
LABORATORIES I

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916 « PHONE (406) 252-6325

FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box6186
Bozeman, MT 59715

WATER ANALYSIS
W.R. Grace Mine Near Libby, MT

Lab No.
Sample Identification
Date & Time Sampled
Date Submitted
Date Reported

Constituent

Potassium
Sodium
Calcium
Magnesium
Sulfate
Chloride
Carbonate
Bicarbonate
Total Dissolved Solids @ 180°C
Total Suspended Solids
Total Hardness as CaC03
Total Alkalinity as CaCOS
Nitrate plus Nitrite as N
Fluoride
Total Acidity as CaC03
Total Recoverable Iron

93-51903
SWO

10/21/93® 1430
10/26/93

11/19/93 crp

mg/l (ppm)

10
7
84
21
14
4
0

349
360
2

295
286

<0.05
1.6
<1

<0.03

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/08/93
11/08/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

'393

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



ENERGY/
LABORATORIES /

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916 • PHONE 1406) 252-6325

FAX |406| 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
FJ.0. Box6186
EJozeman, MT 59715

WATER ANALYSIS
W.R. Grace Mine Near Libby, Ml

Lab No.
Sample Identification
Date & Time Sampled
Date Submitted
Date Reported

Constituent

Potassium
Sodium
Calcium
Magnesium
Sulfate
Chloride
Carbonate
EJicarbonate
Total Dissolved Solids @ 180°C
Total Suspended Solids
Total Hardness as CaCOS
Total Alkalinity as CaCOS
Nitrate plus Nitrite as N
F:luoride
Total Acidity as CaCOS
Total Recoverable Iron

93-51904
SW4

10/21/93@ 1300
10/26/93

11/19/93 crp

mg/l (ppm)

13
9
94
27
22
1
0

430
424
<1
347
352
0.22
0.38
<1

0.06

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/08/93
11/08/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



ENERGY I
LABORATORIES I

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY BILLINGS. MT 59107-0916 • PHONE (406) 252-6325

FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
F'.O. Box6186
EJozeman, MT 59715

WATER ANALYSIS
W.R. Grace Mine Near Libby, Ml

Lab No.
Sample Identification
Date & Time Sampled
Date Submitted
Date Reported

Constituent

F'otassium
Sodium
Calcium
Magnesium
Sulfate
Chloride
Carbonate
EJicarbonate
Total Dissolved Solids @ 180°C
Total Suspended Solids
Total Hardness as CaCOS
Total Alkalinity as CaCO3
Nitrate plus Nitrite as N
Fluoride
Total Acidity as CaC03
Total Recoverable Iron

93-51905
SW5

10/21/93@ 1030
10/26/93

11/19/93 crp

mg/l (ppm)

12
6

90
24
9
3
0

396
379
2

324
324

<0.05
1.5
<1

<0.03

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/08/93
11/08/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



ENERGY!
LABOR ATOMfS I

ENERGY LABORATORIES, INC.
P.O. BOX 30916 * 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916 • PHONE (406) 252-6325

FAX |406) 252-6069 • 1-800-735-4489

Tom Hudson
S chafer & Associates
P.O. Box6186
Bozeman, MT 59715

WATER ANALYSIS
W.R. Grace Mine Near Libby, Ml

Lab No.
Sample Identification
Date & Time Sampled
Date Submitted
Date Reported

Constituent

Potassium
Sodium
Calcium
Magnesium
Sulfate
Chloride
Carbonate
Bicarbonate
Total Dissolved Solids @ 180°C
Total Suspended Solids
Total Hardness as CaC03
Total Alkalinity as CaCOS
Nitrate plus Nitrite as N
Fluoride
Total Acidity as CaCOS
Total Recoverable Iron

93-51906
SW8

10/21/93® 1430
10/26/93

11/19/93 crp

mg/l (ppm)

10
7
84
21
13
4
2

343
357
<1

296
285

<0.05
1.7
<1

<0.03

Date
Analyzed

11/04/93
11/04/93
11/04/93
11/04/93
11/07/93
11/07/93
11/01/93
11/01/93
11/09/93
10/26/93
11/04/93
11/01/93
11/03/93
11/08/93
11/01/93
10/28/93

P.DMPI FTP FNVIRDNMFNTAI fiNAI YTIf.AI



APPENDIX B

EMS LABORATORIES DATA REPORTS



^/V ] 4 JQg /.

DATE January 3, 1994

CLIENT: SCHAFER & ASSOCIATES
P. O. Box 6186
Bozeman, MT 59715

ATTENTION: Thomas Hudson

REFERENCE: Letter Dated October 25, 1993

REPORT NO: 29180

SUBJECT: ASBESTOS ANALYSIS OF WATER SAMPLES BY
TRANSMISSION ELECTRON MICROSCOPY

ACCREDITED: National Institute of Standards and Technology
through NVLAP (Laboratory No. 1218)

California Department of Health Services for
Asbestos by TEM (Certification No. 1119)

Four surface water samples were submitted for quantitative asbestos TEM
analysis. The samples came from the W. R. Grace mine near Libby, Montana.

The sample were analyzed according to the U.S. EPA method (EPA-600/4-83-
043).

The asbestiform which was present in the water samples was from the
tremolite/actinolite group of amphiboles.

For Sample SW-5-4, only 5 ml could be filtered through a 0.1|lm pore size
polycarbonate filter as required by the method because of the heavy
particulates in the water. Additional grid openings were analyzed for >10|im
fibers in length to increase the analytical sensitivity and to address the new
Federal drinking water regulations where the MCL is 7.1 MFL for fibers >10|im
in length.

The results are as follows:

ASBESTOS FIBER LENGTH DISTRIBUTION (MFL)

Sample No. <2.5 urn 2.5 to 4.9 \im 5.0 to 9.9 urn >10 urn D. L. urn

SW-0-4 7.6 4.5 3.1 1.5 0.16

SW-4-4 3.8 3.3 2.9 1.9 0.15

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



ASBESTOS FIBER LENGTH DISTRIBUTION (MFL)

Sample No. <2.5 \im 2.5 to 4.9 \im 5.0 to 9.9 \im >10 pm D. L.

SW-5-4 ND 1.5 ND ND

ND

1.5
(21 GO)

0.16
(181 GO)

SW-8-4 2.0 1.7 0.4 0.9 0.07

MFL = Millions of Fibers per Liter
D. L. = Detection Limit

Respectfully submitted,

EMS LABORATORIES, INC.

B. M. Kolk
Laboratory Director

6,.
Airborne Asbssios **

Asbestos Bulk San>pi«

S
i

••o EMS L£boraicr;:s, Inc. <£*
*& Lib Code: 1218

This report, from a NIST accredited laboratory through NVLAP, must not be used by the
client to claim product endorsement by NVLAP or any agency of the Government.

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-406.



LAB NO: 29180
CLIENT: SCHAFFER & ASSOC.

ANALYSIS OF WATER BY TEM (EPA-600/4-83-043)

Laboratory
I.D.

29180 -0 -4
2 9 1 8 0 - 4 - 4
2 9 1 8 0 - 5 - 4

2 9 1 8 0 - 5 - 4 *
2 9 1 8 0 - 8 - 4

Client
I.D.

SW 0-4
SW 4-4
SW 5-4

SW 5-4*
SW 8-4

FILTER MEDIA DATA
Type

FC
FC
FC
FC
FC

Diameter
mm
47
47
47
47
47

Effective Area
mmA2
1017
1017
1017
1017
1017

No.ofG.O.

9
20
21

182
20

Analyzed
Area, mmA2

0.063
0.14

0.147
1.274

0.14

Sample
Volume (ml'

100
50
5
5

100

INDIVIDUAL ANALYTICAL RESULTS

Laboratory
I.D.

2 9 1 8 0 - 0 - 4
291 8 0 - 4 - 4
2 9 1 8 0 - 5 - 4

2 9 1 8 0 - 5 - 4 *
2 & 1 8 0 - 8 - 4

Client
I.D.

SW 0-4
SW 4-4
SW 5-4

SW 5-4*
SW 8-4

|v
Str

104
82
1

N.D.
68

lo. of Asbes
>5

28
32
N.D.
N.D.
17

tos
>10

9
13

N.D.
N.D.
12

Detection
Limit (MFL)

0.2
0.1
1.4
0.2

0.07

CONCENTRATION ( MFL )
Str

17
12
1.4
N.D.
4.9

Str >5um
4.5
4.6
N.D.
N.D.
1.2

Str >10um
1.5
1.9
N.D.
N.D.
0.9

* For Fibers > 10um only.

The analysis was carried out to the approved TEM method. This laboratory is in compliance with the quality specified
by the method.

Authorized Signature

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

Client SCHAFFER&ASSOC.

Date Analyzed

17

4.5

1.5

37

12/13/93

MFL

MFL

MFL

ug/L

EMS No. 29180

Sample No. SW 0-4*

Fibers (asbestos)

Fibers > 5 urn in length (asbestos)

Fibers > 10 'jim in length (asbestos)

Mass (asbestos)

Mo-e/Less than 5 Fibers
in Sample (asbestos)

Poisson 95% Confidence Interval

Detection Limit

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Particle Size Distribution ( Asbestos )

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 - 4.99 5.00 - 9.99 10 & UP

0 7 1 6 13 1 1 29 1 9 9

MORE

1 4 to 20 MFL

MFL0.2

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24 .25 - .49 .50 - .99 1 & UP

0 3 1 1 13 18 45 11 0

Aspect Ratio LJW

0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 200 & UP

46 32 1 0 4 4 7 1 0

* This sample contains Amphiboles : Tremolite.

V<\O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



~,JL

TYPE OF SAMPLE
Air CD Water E3"
Soil CD Bulk CD

Other '

METHOD OF ANALYSIS
EPA 600/4-83-043 \S ISO CD

LF.VKL OF ANALYSIS
Chrysotile d-f~2 " <<-
Amphiboic /? Q- .•

• • in .
Sample No. g> f AV O -(( rage of

LENGTHS
All Sizes (EPA) CD

>I.OD
>5.0D
>IO.OD

PCM Range* CD
"1^(1.25 inn wiilih

£ 5.0 pin length 1

ASPECT RATIO
3:1 S/ 5:1 CD

Approved Dale

FILTER TYPE / AREA (mm±)
MCE b 385 CD

PC & 314 CD
MCN D 1017 \2r
Other

TORE SIZE
0.45 fin CD 0.8 fin CD
0.1 fin O 0.22 fu;i D

Other

G.O. Area (mm2) Q.Qo7O
No. of G.O. to Analyze '2-AJ
Filter Lot No.

Grid
Opening

Slruclure
Number Structure

Dimensions (mm)

Width length

DIRECT PREP 0"
INDIRECT PREP CD

MICROSCOPE
Serial No. 542-05-06 H600A- CD'
Serial No. 542-05-13 H600B C2"

Volume _ liters
Working Volume too ml
Weight _ grams
Ashed Area _ %

Prepared By
Dale I.

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current _,
K-Factor j - (

100 KV
/mi

Analyst. Date

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Cnmnicnts

f TO
P 3 1I

P I/ V/ 6'

i. i/

P- I/
P Cv.

L/

u-
(x

te? I
.il_

f-
t/

r- (00

A P-
OBSERVATIONS: Clean CD

Debris D
Gypsum CD

Other
_L I/

fu

_ L.

Very Light l_i
Very

Light

Light

Moderate O
Moderate O

Heavy CD
Heavy CD

Very Heavy D
Very Heavy CD

LABUHATORIF^ 117 West Bellevue Drive CD Pasadena, California 91105-2503 CD (818) 568-40&



•-.nt
Sample No. Page

x.-i ('.j '-

of _

Analyst. Dale

(irid
Opening

Struct lire
Number Structure

Dimensions (mm)

Width

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

n I/

-
°

f-

1^0 •i/

P V
V 0

£Z.
M

V-

_£-.
/tr?

OBSERVATIONS: Clean D
Debris O

Gypsum D

Other
Very Light CD
Very Light CD

Light CD
Light CD

Moderate CD
Moderate CD

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 CD (818) 568-4065



£8-Oct - 1 993 SO : 1 0 : 03

£918O, O-4, ft, 0, FM, />. 5MKM/ Preset= 1OO sees
Vert = 500 counts Disp= 1 Elapsed= 15 sees

Energy Counts X-Ray Lines

1.27 1265. Mg K , Mg K , Mg K , fts L , fts L ,
fts L

Si K

K K

Ca K

Ca K

Fe K

Quantex)
0. OOO Range= 1O. £30 keV 10. HO

Integral 0 = 16O67

1.

3.

3.

4.

6.

76

3£

71

Ol

4£

4351.

17£.

981.

93.

£27.

Si

K

Ca

Ca

Fe

K

K

K

K

K

*

»

»

»

i



£8-Oct-1993 £0:13:05

£9180,0-4,ft,OS, FM, /> . 5MKM/
Vert= 5OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

10O sees
££ sees

l.£6

1.75

£.65

3.71

6. 4£

7. OS

619.

£404.

98.

4£4.

439.

63.

Mg

Si

Cl

Ca

Fe

Fe

K ,

K »

K ,

K ,

K »

K ,

Mg K , Mg K , Mg K , fts L , fts L

Si K

Cl K

Ca K

Fe K

Fe K

Quantex)
0. 000 Range= 1O.£30 keV

Integral 0 =
10. 110

11O51

£8-Oct-1993 £0:£1:05

£9180,0-4,ft,03, FM, /> . 5MKM/
Vert = 50O counts Disp= 1

Energy Counts X—Ray Lines

Preset=
Elapsed=

1OO sees
£8 sees

l.£8 318.

1. 75

£.66

3. 7£

6. 4£

1139.

53.

£94.

168.

Mg K , Mg K , Mg K , fls L , fls L ,
As L

Si K , Si K

Cl K , Cl K

Ca K , Ca K

Fe K , Fe K

Quantex>
0. 000 Range= 1O.£30 keV

Integral 0 =
10.110

10598



£8-Oct-1993 £0:23:53

£9180,0-4,ft,04,FM,/> . 5MKM/
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

1OO sees
15 sees

l.£6

1.75

£.61

3. 71

4.03

451.

1503.

4£.

350.

63.

Mg K , Mg K , Mg K , fls L

Si K , Si K

Cl K , Cl K

Ca K , Ca K

fts L

Ca K Ca K

Quantex)
0. 000 Range= 10.£30 keV

Integral O
10.110

8741

£8-Oct-1993 £0:£6:47

£9180, 0-4, ft, 05, FM, /> . 5MKM/
Vert= 5OO counts Disp= 1

Energy Counts X-.Ray Lines

Preset=
Elapsed=

10O sees
£3 sees

l.£5 £16. Mg K , Mg K , Mg K , fls L , fls L

1.75 755. Si K , Si K

3.7£ 146. Ca K , Ca K

6.41 61. Fe K , Fe K

Quantex)
0.OOO Range5 10.£30 keV

Integral O
10. 110

453O



£8-Oct-1993 £0:44:43

29180,0-4,ft,10,FM,/>.5MKM/ Preset= 100 sees
Vert= 500 counts Disp= 1 Elapsed= 38 sees

Energy Counts X-Ray Lines

1.26 448. Mg K , Mg K , Mg K , fis L , fls L

1.75 1908. Si K , Si K

3. 71 139. Ca K , Ca K

6.41 457. Fe K , Fe K

Quantex)
0.OOO Range= 10.£30 keV 1O.11O

Integral 0 = 1££18



31-0ct-1993 13t4£:£0

£9180,SWO-4,ft, £6, FM Preset= 100 sees
Vert = 1OOO counts Disp= 1 Elapsed= 93 sees

Energy Counts X-Ray Lines

l.£5 £5O2. Mg K , Mg K , Mg K , fis L , fts L

1.75 8701. Si K , Si K

3. 3£ 417. K K , K K

3.70 1£68. Ca K , Ca K

6.4£ 104£. Fe K , Fe K

Quantex)
O.16O Range= 1O.£3O keV 1O.£3O

Integral 8 = 1175



nt _ ^
Sample No. '-^

Grid
Opening

Structure
Number Structure

Dimensions (mm)

Width Length

No.
Page of

Serial No. 542-05-06 H600A
Serial No. 542-05-13 H600B

Grid Address
Screen Magnification {^j^2'~i^^> %
Camera Constant
Accelerating Voltage
Beam Current
K-Factor .

IOOKV
O /mi

Fiber Classification

NAM m, CM CD CQ CMQ CDQ UF AD \\ \D\ AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Coinnienls

ID. 50

L0_ 0 LX O

£>
4

K

£ Li

Ml -^D

uo IX

.|J_

4=1 u-

^L

LX f 1

OBSERVATIONS: Clean
Debris

Gypsum CD

Other
Very Light CH
Very Light CD

Light CU
Light IZl

Moderate O
Moderate O

Heavy^xEj Very
Heavy CZ] Very

Heavy CH
Heavy CH

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 (818) 568-4065



i Eivi '60 "- it _'.
Sample No. .

No.
O - U Page of

Grid
Opening

Structure
Number Structure

Dimensions (mm)

Width Length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD \\ \DX AQ ADQ AZQ AZZ

MICROSCOPE
Serial No. 542-05-06 H600A [H
Serial No. 542-05-13 H600B CD

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor ( t

O
Analyst^.

100 KV
70

IDDS Analysis

Na Mg Si Ca Fe
Comments

£ u/^

oa 2£ _fev.^ v/

,-r^ U

IA

J: v/^A K

& s O L/

J5 Jd_

C
L v\

OO
OBSERVATIONS: Clean

Debris
Gypsum

Other
Very Light CH
Very Light CH

Light CH
Light CD

Moderate d
Moderate CH

Heavy B^'Very Heavy CH
Heavy CD Very Heavy D

EMS LABORATORIES 117 West Bellevue Drive O Pasadena, California 91105-2503 O (818) 568-4065



—,«• , *- -J*-" /'•* .-» ,.-> ///"» I *—\.MC* •
nt _ ..--< -u/U' A MS

Sample No. ^ LO - O // / Page _

N,°7
of

iVHCROSCOi:E
Serial No. 542-05-06 H600A d
Serial No. 542-05-13 H600B-E3*

HM
^̂

Grid
Opening

"̂ ?

Structure
Number

"31
^"L
^z

"3L1^s

'

Structure

£-
V
-̂*

£Z

^—

Dimensions (mm)

Width

s
(1

14

£>
(JL
'

Length

U3D-
^V^

~3(t
ao

*

Fiber Classification

NAM

V

TM CM CD CQ CMQ CDQ UF AD AX ADX AQ

I ^

^
i^

I/

L^

ADQ

,/

/

/

AZQ

^

AZZ

\

Grid Address
Screen Magnil
Camera Const
Accelerating V
Beam Current
K-Factor

Analys .s7-/

\--^
"icalion / 7 (-^>> ̂  X
jnt ''c-^ ' ̂ T
nllage 100 RV

/ O ^i

j - V -/] / 7 n crl
-^^vUC/Dale ) t ~ U " /J

EDS Analysis

Na Mg

^

Si

f°

Ca

r^

Fe

<J_

Comments

£:2?v#j>y~

OBSERVATIONS: Clean F1 . Other
Debris J2T Very Light f~1 Light EH

Gypsum EH Very Light EH Light EH
Moderate EH Heavy ,J3-^Very Heavy EH
Moderate EU Heavy EH Very Heavy EH

EMS LABORATORIES 117 West Bellevue Drive [U Pasadena, California 91105-2503 O (818)568-4065



13-Dec-1993 11:35:£4

29180-SW-0-4, B, 4*01, SO
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

i 00 sees
£3 sees

l.£8 497. Mg K , Mg K , Mg K , fts L . fls L ,
As L

1.76 1£5S. Si K , Si K

Quantex)
O. 160 Range= 10.£30 keV

13-Dec-1393 11:37:16

£9180-SW-0-4,B,#0£,Sfl
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

10.£30
Integral 8 =

Preset=
Elapsed=

169

100 sees
36 sees

l.£6 £04. Mg K , Mg K , Mg K , fts L , fls L

1.75 769. Si K , Si K

3.70 103. Ca K , Ca K

6. 41 15£. Fe K , Fe K

Quantex>
O. 160 Range= 10.£30 keV 10. £30

Integral 8 = 1£0



!3-Dec-l993 11:41:3£

£9l80-SW-0-4, B, #03, Bft
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

l.£6

1.75

3. 71

4. 05

6. 41

£41.

7541

£O£.

44.

77.

Mg

Si

Ca

Be

Fe

K

K

K

K

K

»

5

I

5

J

Ca K

Fe K

Preset =
t£iapsea =

100 sees
ib sees

Ca K

Hs

Quantex)
O. ISO Range= 10. £3O KeV

!3-Dec-l993 11:4£:16

£918O-SW-0-4,B, #04, Sft
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

l.£5 £13. Mg K , Mg K ,

i.75 790. Si K , Si K

3.71 184. Ca K , Ca K

6.41 SO. Fe K , Fe K

10. £30
Integral 6 =

preset=
£lapsed=

K , fts l_ , fts L

100 sees
£6 sees

Quantex)
0. i&O Range= iO. £30 keV iO.£30

Integral 6 = l£5



13-Dec-1993 11:44:43

£31BO-SW-0-4, B, #05, Sft
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
4S sees

l.£5 144. Mg K , Mg K , rig K , fts L , tts

1.75 556. Si K , Si K

3. £9 110. Ca K , Ca K

Quantex>
O.160 Range=

13-Dec-1-593 1£:01:O'5

10.£30 keV

£9180-SW-O-4, B, #15, Sfl
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

Integral 8 =

Preset=
Elapsed=

10. £30
SO

100 sees
35 sees

1. £7 £78.

1.74

3. 33

3.71

6.41

1O17.

9O.

107.

145.

tog K , Mg K , Mg K , tts L , fis
As L

Si K

K K

Si K

, K K

Ca K , Ca K

Fe K , Fe K

Quantex>
0. 10.£30 keV 10. £30

Integral 8 =



1£:05: It,

£9l80-BW-O-4, B, *t£5, Sft
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

l.£6 £35. Mg K , Mg K ,

1.75 751. Si K , Si K

3.71 £98. Ca K , Ca K

K

Preset. =
Eiapsed=

fts L tts

IOC sees
33 sees

Quantex>
0.l&O Range= 10.S3O keV

13-Dec-1993 12:30:43

£91SO-BW-O-4, B, #35, Bfl
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

10.£30
Integral 8 =

Preset=
Elapsea=

l.iE:4 ' ££8. Mg K , Mg K , fts L , fts L

1.75 811. Si K , Si K

3.70 144. Ca K , Ca K

6. 4£ 14O. Fe K , Fe K

141

1OO sees
3£ sees

Quantex>
0. 160 Range= 10.£30 keV

Integral 8 =
10.£30

1£7



lit _
Sample No. O 4>

'MS '
'age _

No.
of

MICROSCOPE,
Serial No. 542-05-06 H600A Q
Serial No. 542-05-13 H60UB (Zl

Grid Address

Ki*
Grid

Opening

"^±>

2-

Structure
Number

|

2_
a,

f̂
£
'&<^

<T
(0
n
\V
/3

(_(/
(f

Structure

f-
-̂*̂
•

r^
£

î^L"^
/^

f̂-
M D
C
f

p
f

Dimensions (mm)

Width

<T
t— V

M•^

5T"
t-r
3

t̂2v_^
<

ro
[0
/ • r

Length

SO
5/
/ C(

•7 ^'

o -/

[6

/K
"!"%*
O)Q

16

0^
/oO

Fiber Classification

NAM TM CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris CD Very Lig

Gypsum CD Very Ligl

CMQ CDQ UF AD AX ADX

V^

&
/̂VljL f̂

•

er
tit CD Light CD
lit CD Light CD

AQ

'

y
\//
i/
t/

ADQ

\/

c/

J
C-"

•̂

^
(̂

^

lX

, \/

^

,

/

AZQ

•̂ ^

/

'

^

AZZ

H

\
Screen Magnil
Camera Const.
Acceler
BeamC
K-Factc

Analys

ating V
"urrenl
r

icalion / V .f01-1 X
int 3* • S~
oltape 100 KV

( u fun
1 ' £

£Wls n3te U~H ^

EDS Analysis

Na Mg

tfi

5

2.

^

-̂>
£„

^
3
/

Si

10
10
lO
/o

10
f O

ID
IL>

1°

Ca

,-

\

•L

•Z-

/

\

5

Fe

/

(

Z_

f

/

^
/

/

JJ

Comments

iT/Ji -T3/»,/il,k-
pot. //

f/?i '/

•f-PJ /^
/T/P.S //

/T/7.J //

^ s //
p-:-S //

Moderate CD Heavy CD Very Heavy D
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Belleyue Drive Pasadena, California 91105-2503 (818) 568-4065



Sample No. ?. <? ' G...'/? .1 Page
No.
7- of

Grid Address

Serial No. 542-05-06 H600A 17]
Serial No. 542-05-13 H600B fa

f--c

&

\1Grid
Opening

%,

3
fr

Structure
Number

i \L

t 'h^//
(7
(
,
?0

-i

"Lf-{

7_.f'

? X,

-̂/̂
w
iA
Jft

Structure

/£-

£

'P-

^fZ

1>

f'
P

&~

H-

(f$/>

fi&

P3

^

Dimensions (mm)

Width

h^
t

5̂

M
-&

H
y

_^"
<5

g
L\

<T

/ - 6
^>

Length

lr<T

ILS~

2b
foy
2.2-
4 ^
t^of'
<o

fs^ P'^^ ^
Lf'&f***'

\j(i^
5T$~

^?-5^

330

Fiber Classification

NAM

/

TM CM CD CQ CMQ CDQ UF AD AX ADX AQ

y

X

/

/

j/

k/

(/

/

iX
/

^X
/I

;//

ADQ

/

/

/

,

,

,

^

^

AZQ AZZ

I
Screen Magni
Camera Const
Accele
BeamC
K-Factc

Analys

Baling \
Current
>r

Icalion /"y" -x Co X
ant •*,&•"'<:/
oltage KX/KV

f O u/ll

/^W<"f Date iL-'/f-^

EDS Analysis

Na Mg

3

T,

Si

fd

(L

Ca

2,

]i

Fe

/

/

Comments

/'p-^ /~s'p Wild IL,-

^rhi* S-.-i-'k rv.,/^/,i
C\^\(<~/ / ) t A>76? (/ '"i.

_/

/J ;i'r"

/!?< 7^/^o6.-A^-
OBSERVATIONS: Clean Fl Other

Debris CD Very Light CD Light CD
Gypsum CD Very Light CD Light CD

Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive CU Pasadena, California 91105-2503 Q (818) 568-4065



~ f̂*^ Y * i^ r • — ̂ ^™ ^^ ^— • ^^ *« — ••* * _ <yi A <^w *» •• ^*^ ^V /̂ "̂  •* *lt

ItLlVJL Si&hjLLOJLOo /llV/lJL,lxJ/KJ Sample~No

|
|

Crid
Opening

^

Structure
Number

2(
r*2 **̂

^ ̂ "

^-^
3vi
r? ^
s"

.^
Si; 'ft

J£t
M°
L(/

M2^

Structure

/-^

r
*£-
£>

P̂

£,
r-

f-
/Ap

Dimensions (mm)

Width

8T
<~~
3

L\
ju-

\^3
•3
jz -̂
6-'
/i~

«*

Length

\l&

3J"
\k>

3GO

5(0
fir
\^
f t
Z/
3̂:"

2o/-

OBSERVATIONS:

<!^ '" /xv>-/~ -~
)''j /

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ

J
/

/

y
u/
>/
/
y
x̂;

•̂

^
c

ADQ

^

^
/

ŷ
y

/

AZQ

^

AZZ

i

c\15
Page

Grid A<
Screen
Camera
Accclcr
BeamC
K-Factc

Analys

> ' ah NO. 2c~' ' yo
of

Idress
Magnil
Consl

uling V
Current
r

Serial No. 542-05-06 H600A df
Serial No. 542-05-13 H600B D

f-

icalinn / c-f 3 OJ X
ml -^,6- Y
tAtip ' 100 KV

/'O p,,

i • 6

ji^(V^ Dale A -̂""/ * —

EDS Analysis

Na Mg

^

Si

/o

Ca

/

Fe

/

Comments

Clean l~l Other
Debris CD Very Light D Light D

Gypsum CD Very Light CD Light CD
Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 CD (818) 568-4065



!3-Dec-19S3 IE1: 57 : SS

29180-SW-0-4,C,#01,RS Preset- 100 sees
Vert = £OO counts Disp= 1 Elapsed= 19 sees

Energy Counts X-Ray Lines

0.51 1332. O K , O K , V L , V L , V L ,
V L

l.£5 B7S. Mg K , Mg K , Mg K , fis L , fls L

1.74 1600. Si K , Si K

£.61 83. Cl K , Cl K

3.69 109. Ca K , Ca K

6.4O £06. Fe K , Fe K

Quantex)
0.16O Range= 10.£3O keV 10.£30

Integral 3 = 383



l3--0ec-1993 13:04:17

£9160-SW-0-4, C, #02, RB preset= 100 sees
Vert = £OO counts Disp= l Elapsed= 34 sees

Energy Counts X-Ray Lines

O. 51 '344. O K ,
V L

l.£5 418. Mg K ,

1.74 1649. Si K ,

3. 7O 197. Ca K ,

6. 4O ISO. Fe K ,

Quant ex >
O. 160 Range= 10

13-Dec-l993 13:05:41

O K , V L , V L , V I _ ,

Mg K , Mg K , fts L , fts L

Si K

Ca K

Fe K

. £3O keV 1O. £30
Integral S = £Sl

£9180-SW-0-4, C, #03, RS Preset= 100 sees
Vert = £OO counts Disp= 1 £lapsed= £4 sees

Energy Counts X-Ray Lines

O. 51 759. OK ,
V L

l.£5 £37. Mg K ,

1.74 1O68. Si K ,

3.30 59. K K ,

3.67 105. Ca K ,

6.39 £19. Fe K ,

O K , V l _ , V L , V L ,

Mg K , Mg K , fls L , As L

Si K

K K

Ca K

Fe K

Quantex>
O. 16O Range= 10.£30 keV 10. £30

Integral 8 = £73



13-Dec-1993 13:07:13

E9160-SW-0-4,C,#04,RS
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
£4 sees

0.5£ 135O. K 0 K
V L

3 K , fts Ll.£5

1. 74

3. 65

6. 39

Quantex)
0. 160

13-Dec-l993

554. Mg K ,

£105. Si K ,

458. Ca K ,

£00. Fe K ,

Range= 10.

13: 1£:£3

Mg K ,

Si K

Ca K

Fe K

£30 keV

£91SO-BW-0-4, C, #05, RS
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

0.51

l.£5

1. 74

3. &9

6.37

. 80£. 0 K ,
V L

£87. Mg K ,

SSS. Si K ,

£17. Ca K ,

140. Fe K ,

0 K ,

Mg K ,

Si K

Ca K

Fe K

fls L

IO.£30
Integral 6 =

Preset=
Elapsed=

4£5

100 sees
38 sees

V L

fts L As L

Quantex>
O. 16O Ranqe= 10.£30 keV 10. £30

Integral 8 = £14



13-Dec-1993 13 : 13 : tic!

29160-SW-0-4, C, #06, RS
Vert = 5OO counts Disp= 1

Energy Counts X-Ray Lines

0.51 1786. K 0

Preset=
£lapsed=

100 sees
3£ sees

1 . £5

1. 74

3. 69

6. 39

77£.

£519.

5c!c!.

306.

Mg K , Mg K , Mg K , fis L , tts L

Si K Si K

Ca K , C-a K

Fe K , Fe K

Quantex>
0. 160 Range=

13-Dec-1993 13:15:£4

1O.£3O keV

£91BO-BW-0-4,C,#07,RS
Vert = 20O counts Disp= l

Energy Counts X-Ray Lines

0.51 884.

l .£5

1. 74

3.69

6.39

£0£.

1163.

ioe.
367.

O K , 0 K ,
V L

Mg K , Mg K ,

Si K , Si K

Ca K , Ca K

Fe K , Fe K

Integral 6 =

Preset=
Elapsed=

10. £30

Mg K

475

100 sees
37 sees

fts L fts L

Quantex>
0. 16O Range= 10.£30 keV

13-Dec-1993 13:17:47

£9iBO-SW-0-4, C, #08, RS
Vert= £00 counts Di\d>= 1

Energy Counts X-Raik Lines

0. 385. 0 K
V L

K

Integral 8 =

Preset=
Elapsed=

, V L , V

IO.£30
303

1OO sees
14 sees

0. 98 4£. Zn L , Zn L



13^Oec-1993 13:18:0;=:

291BO-SW-0-4,C,#08,KB
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
£lapsed=

100 sees
14 sees

0. b£

0.98

1 . £5

1. 74

3. 71

6. 38

385.

42.

i£9.

619.

77.

68.

0
V

Zn

Mg

Si

Ca

Fe

" s
L

L 5

K ,

" ?

K ,

K ,

0

Zn

Mg

Si

Ca

Fe

K ,

L

K ,

K

K

K

Quant ex >

1

0. 160

3-Dec-1993

Range=

13:21 :37

2918O-SW-O-4, C, #09, RB
Vert= £OO counts

Energy Counts X

0.52

1.25

1. 74

£.62

3.68

6. 4O

512.

197.

742.

53.

36.

124.

0
V

Mg

Si

Cl

Ca

Fe

10.

Disp=
-Ray

K ,
L

K ,

K ' ,

K ,

K ,

K ,

£30 keV

1
Lines

O

Mg

Si

Cl

Ca

Fe

K ,

K ,

K

K

K

K

V L , V 1_

Mg K , As L , As L.

IO. £30
Integral 6 =

Preset=
Elapsed=

L

1£5

100 sees
£9 sees

Mg K As L As L

Quantex>
0. 160 Range= 10.230 keV 10.£30

Integral 8 = £07



13-Dec-1993 13:£3:O3 E9180-SW-0-4,C,#10,R

ENERGY COUNTS X-RflY LINES

0.51 1611. 0 Kftl, 0 Kft£, V Lfll, V Lfl£, V LBi, V L61

1.0£ £06. Ma Kfll, Na Kfl£, Na KB1, Zn Lfll, Zn Lfl£, Zn LBI,
Zn LGi

:L.£5 414. Mg Kft l , Mg Kfi£, Mg KB1, fts Lfll, fts Lfl£

.1.74 35£7. Si Kf l l , Si Kfl£

3.69 1650. Ca K f t l , Ca Kft£

4.02 166. Ca KB1, Ca KB3

4.51 19. Ti Kf t l , Ti Kft£

J i .4l 111. Cr Kf l l , Cr Kft£

S. 98 30. Cr KB1, Cr KB3

6.40 lO4<t. Fe Kfl l , Fe Kft£

7.03 141. Fe KB1, Fe KB3



13-Dec-1993 13:47:01

£9160, SWD-4,C,#£0,RS Preset= 100 sees
Vert = £OO counts Disp= 1 £lapsed= £O sees

Energy Counts X—Ray Lines

0.51 814. O K , D K , V L , V L , V L ,
V L

l.£6 50£. Mg K , Mg K , Mg K , fts L , fls L

1.74 1478. Si K , Si K

3.69 351. Ca K , Ca K

S. 39 158. Fe K , l Fe K

Quantex>
0. 16O Range= 10.£30 keV 10.£30

Integral 8 = A77



13-Dec-i993 i3:50:£7 £9180, SWD-4, C, *f30, RS

ENERGY COUNTS X-RflY LINES

0.

1.

1.

1.

£.

3.

3.

4.

6.

7.

5£

00

£5

74

6£

33

69

0£

40

05

117S.

3£.

597.

£146.

33.

37.

475.

36.

£51.

0

Na

Mg

Si

Cl

K

Ca

Ca

Fe

30. Fe
l-3-Dec-1993

£9180,
Vert =

Kfll,

Kfll,

Kfti,

Kfll,

Kfti,

Kfll,

Kfll,

KBl,

Kfll,

KBl,
13:54

0

Na

Pig

Si

Cl

K

Ca

Ca

Fe

Fe
:35

SWD-4, C, #40, RS
50O counts

Kfl£, V Lfll, V Lft£, V LB1, V LGi

KA£, Zn Lfll, Zn Lfl£, Zn LBl, Zn i_Gl

Kfl£, Mg Kbl, As LAi, As Lft£

Kfl£

Kft£

KA£

Kfl£

KB3

Kfl£

KB3
LN Testng

Preset = 100 sees
Disp= 1 Elapsed= 77 sees

Energy Counts X-Ray Lines

0. 52 5£0. O K , O K , V L , V L , V L
V L

l.£5 169. Mg K , Mg K , Mg K , As L , fls L

1.74 7£9. Si K , Si K

3.70 101. Ca K , Ca K

6.39 119. Fe K , Fe K

Quantex)
O.160 Range= 10.£30 keV 10.£30

Integral 8 = £39



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 29180 Client SCHAFFER&ASSOC.

Sample No. SW 4-4*

Date Analyzed 1 1 / 2 9 / 9 3

Fibers (asbestos) ]_2 MFL

Fibers > 5 urn in length (asbestos) 4.6 MFL

Fibers > 10 \im in length (asbestos) 1.9 MFL

Mass (asbestos) 22 ug/L

More/Less than 5 Fibers
in Sample (asbestos) MORE

Poisson 95% Confidence Interval 9.4 to 1 5 MFL

Defection Limit 0.1 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Particle Size Distribution ( Asbestos )

Particle Length - Microns

C) -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 - 4.99 5.00 - 9.99 10 & UP

Q 0 6 1 0 8 24 1 9 1 3

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24 .25 - .49 .50 - .99 1 & UP

Q 4 1 4 18 6 26 14 0

Aspect Ratio LAV

0 - 9 . 9 1 0 - 1 9 . 9 20 - 29.9 30 - 39.9 40 - 49.9 5 0 - 9 9 1 0 0 - 1 9 9 200 & UP

1 7 30 1 6 7 6 5 1 0

* Tiis sample contains Amphiboles : Tremolite and Actinolite.

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



JL ELVL s±3brZS L 'Oo Ai
r- uSf'
Sample No.

"MS f
Page _

No.
uf

TYPE OF SAMPLE
Air CD Water 53
Soil (Z) Bulk D

Other

METHOD OF ANALYSIS
EPA 600/4-83-04.1 JS0 ISO O

LKVKLOF ANALYSIS

LEV
All Sizes (EPA) O

dim) >0.5 g
>I.OD
>5.0D
£lO.OD

PCM Range* D

FILTER TYPE / AREA (mm±i
MCE D

PC JST
MCN'D
Other

385 CD
314 n

DiKEU FKtP Ifcl
INDIRECT PREP ID

MICROSCOPE
Serial No. 542-05-06 H600A CD
Serial No. 542-05-13 H600B ID

Amphibolc

PORE SIZE
0.45 /imD 0.8 fi"'D
0.1 junHL 0.22 jim Q

' Olher _

Grid Address
Volume liters

ASPECT RATIO
3:1 5J 5:1 D

Approved By

G.O. Area (mm2) 0.0
No. of G.O. to Analyze
Filter Lot No

Working Volume 5O ml
Weight grams
Ashed Area %

f
Screen Magnification / I
Camera Constant ^ . -5"

X.'

Prepared B;
Date.

Accelerating Voltage
Beam Current / 0
K-Factor

100 KV

Analyst Date
. . . .
Grid

Opening

(J)

./—-».

vU

Q)

Structure
Number

0
s

"3
(71/

Q$
$6
o'
V

)
9

0 9

/
_fl

L
i

__

)3
/Lf
1$

Structure

f̂

#>

r
r
'rf-/

f
i^

p
1^

Dimensions (mm)

Width

3,5
3
3
%
T
y
«
jp
J

_J
J

ĥ
3
2

Length

/ / O

^0

9̂o
/tf

V"
•??o
5r
'SO</o
75

tr
7r

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX

\
V\

N

- X
V

>s
N
\

V

\
\

\
\

\

^ v

^
x-
<i
^>
x
\.

\j
v^
\)v

\

N/
J

\i

N

ADQ

s^

v^

AZQ AZZ

EDS Analysis

Na Mg

3

3

Si

AI

/ r j

Ca

/

1

Fe

^

n

Comments

y>f"*vr/>e

•/• / / '~V r/ /• ^ -^ -o I ) I 0

OBSERVATIONS: Clean n
Debris d

Gypsum D

Other
Very Light CD
Very Light CD

Light LD
Light CD

Moderate D
Moderate D

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive O Pasadena, California 91105-2503 CD (818) 568-4065



1 EM
, , t,......

Sample No. ' V
"MS
Page

No.
Of

MICROSCOPE
Serial No. 542-05-06 H600A D
Serial No. 542-05-13 H600B d

Grid Address

F^Grid
Opening

t̂ >

fe)

(?)

^

Structure
Number

) > )

)?

/"*

c( o
r j

X L

1-3

V/
3L5"

3LC*

TLJLo?
3-9

Structure

(i/ r\

1'-
p

/; )c
f-

ft]f
f

f*
. r

P Jt1

p
./

Dimensions (mm)

Width

'3
In%
1
r

jr
3
ID
$

3
1
#

-̂7

Length

\\Q
^o
13
^30
ITS

7j

^0
30

ft
^<p
no
'fS

Fiber Classification

NAM TM CM CD CQ

OBSERVATIONS: Clean O Oth
Debris CD Very Ligl

Gypsum dl Very Ligl

CMQ CDQ UF AD AX ADX

\

\. s
\

N

\

'̂
\S

N^
•-^

\
\

V\

er
w a Light a
it CU Light CH

AQ

Si
VJ

^X
V

•—

V..
--
J

\
^
N i

^

ADQ

N^

N

AZQ AZZ

HK!!
Screen Magni
Camera Const
Accele
Beam(
K-Factc

Analys

•ating \
rurrent
>r

Hcation /*]/ ->0% X'
anl I? d • ^
foliage 100 KV

//? _ ^n

fcs-Ji Date / /-/ti~'"7J

EDS Analysis

Na Mg

^

3

Si

ID

lo

Ca

1

1

Fe

;

-̂

Comments

/•rc^T.T*

/ > « ^ < / , V f

Moderate ED Heavy O Very Heavy CD
Moderate CH Heavy Q Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 CH (818) 568-4065



16-NOV-1993 18:28:25

29180,#4,1ft,01,Gfi preset= lOOsecs
Vert = 200 counts Disp= 1 Elapsed= 44 sees

Energy Counts X-Ray Lines

1.26 636. Mg K , Mg K , Mg K , fts L , fis L

1.75 2110. Si K , Si K

3.34 145. K K , K K

3.70 241. Ca K , Ca K

6.42 356. Fe K , Fe K

Quantex>
O. 160 Range= 1O.23O keV 10.230

Integral O = 113O9



16-Nov-1993 18:30:04

£9180, #4, IP, 10, Gft Preset= lOOsecs
Vert = £00 counts Disp= 1 Elapsed= 38 sees

Energy Counts X-Ray Lines

l.£6 697. Mg K , Mg K , Mg K , fls L , As L

1.75 £404. Si K , Si K

3.31 153. K K , K K

3.71 305. Ca K , Ca K

6.41 409. Fe K , Fe K

Quantex)
0.160 Range* 10. £3O keV 10. £30

Integral O = 1O376



16-Nov-1993 18:31:£8

£9180, #4, Ifl, £0, Gft preset= 100 sees
Vert= £OO counts Disp= 1 Elapsed= 39 sees

Energy Counts X-Ray Lines

l.£5 515. Mg K , Mg K , Mg K , fis L , fts L

1.75 £371. Si K , Si K

3.34 150. K K , K K

3.71 £78. Ca K , Ca K

6.41 347. Fe K , Fe K

Quantex>
O.16O Range= 1O.£30 keV 1O.£30

Integral 0 = 1O037



16-Nov-1993 18:33:17

£9180, #4, lft,3.O;, 6ft preset= 100 sees
Vert = £00 counts Disp= 1 Elapsed- 48 sees

Energy Counts X-Ray Lines

l.£5 755. Mg K , Mg K , Mg K , As L , fls L

1.74 £479. Si K , Si K

3.34 158. K K , K K

3.7O £84. Ca K , Ca K

6.4£ 409. Fe K , Fe K

Quantex)
O. 16O Range= 1O.£3O keV 10.£3O

Integral 0 - 1O9££



Em S i 'Oo ( • • •

Sample No. U - Page
'No.

/ of

MiCROSeOFh
Serial No. 542-05-06 H600A t3"
Serial No. 542-05-13 H600B d

Grid Address

1*4

(;rid
Opening

1

2x"

,.

Structure
Number

/

2-
&~u

*r
J
*r$
c_^jt-*-~~~

I wJ

'/-?
/ < &

( p

/ij-'
f *̂ ^̂

Structure

/^

P

p

&•

./^

$J>

p-

fZ-

£.

P-

M D
r^

/np
irtP

^

Dimensions (mm)

Width

Uf

fO«(

_̂̂ _

#
/ O
Ar
/^-^
(X
%
G

Length

z.y
/1h
^3"
MO
5-^-

^Q2̂ r
CO

kof-
I/O
£tf
If

^O

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF

^

v/

V

AD

'

AX ADX

^
,/

X

V

v/
vx

VX^

,/

AQ

^

'

^

ADQ

vV
7
^
^

/

AZQ AZZ

1 Screen Magni
Camera Const
Accele
Beam(
K-FacK

Analys

•aling \
Current
>r

Icalion - /'^ i-1—' X.
ant vi •(-'
Ullage 100 KV

/O /ini

r6

X'OtV/9 Date f/ ~ 21 - Q

EDS Analysis

Na Mg

2-

•3

•S

3

^

Si

fO

s<>

fa
/6

/O

Ca

•2--

2-

Z.

2̂

Fe

2-

2_

/

*1

Z-

Comments

f0.f Tv^oO^-
^v^ *

jr* /"-'C""

6 D_S

Att
fflsLI £\ y\ljf) /i //?'J/<-i '

OBSERVATIONS: Clean l~ 1 Other
Debris ED Very Light CD Light D

Gypsum D Very Light CH Light O
Moderate (HI Heavy d] Very Heavy D
Moderate CD Heavy D Very Heavy D

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 (818) 568-4065



. . .It
Sample No. (J~

vIS
Page

No.

MOUSU)PK
Serial No. 542-05-06 H600A O"
Serial No. 542-05-13 H600B HI

Grid Address

1*̂ 1

Grid
Opening

3

4

Structure
Number

[ f y

f ^~

r%
(Q-i$
1%
7z&
23\>

7-t
r
iL
V

11

Structure

PP

F
/^
/c^

£-

,̂-Kip
fC

Km
t^--
/5

r^)n

Dimensions (mm)

Width

I

\rf

^

/-J—

\Lf

1

^-z-
2>
X-

2-
b"
6
6
In

Length/

3t/
hi~
^0
^ w

72. S"

S o
Q \

2^
U

u 7_
*~^7 t~ "*

3^
^rs-
7(70

Fiber Classification

NAM

S

r/

y

TM

x

/

CM CD CQ CMQ CDQ 1UF

y
v/

AD

^

AX ADX

X

iX
</
IX

l'-,/

v/

u^

y

AQ

^

^
^
/

ADQ AZQ AZZ

|
Screen Magnil
Camera Const
Accelei
Beam(
K-Factc

Analys

ating V
rurrent
r

kation If -,' -^ X
ml -s^ r
oltage 100 KV

f<-> „,„•
/ ' t

jgodU Date /'~2<-f

EDS Analysis

Na Mg Si Ca Fe
Comnienls

OBSERVATIONS: Clean n Other
Debris CD Very Light CD Light CD

Gypsum CD Very Light CD Light CD
Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive O Pasadena, California 91105-2503 CD (818) 568-4065



1 ElVt A^jb/̂ tS I C/*3 A$AJL 1 *5/*S Sample No.

n

a
i

Grid
Opening

*f

g

^X7

Structure
Number

?> 1

3'2—
y^
^4-

/
'̂ — V' """*

1C
37-

**,<•>'
\b

V/v. I

*̂\ *̂""""*

Structure

>\P
ytf

/=

/^

F'
£>

lV\Q
f£-

f(•[s-

1^
^

^

\

Dimensions (mm)

Width

1$

r5-
Lj

^
1 S"
2-
^0

l^^
£
6
/3^
2—

Length

.̂y
S v7

<v<- —

'Z.r-
(6

3-̂ )
I1O
1^
50

as
•?y"

•,^o
S W L, -^

Fiber Classification

NAM

/

ŷ

v/

/

TM

,.

•

^

CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris CD Very Ligl

Gypsum CD Very Ligl

CMQ CDQ

er

UF

*/
/°

AX ADX

y

•
x̂

\/
•

»X

iX

fit CD Light CD
fit CD Light CD

AQ

^

/

/

/

^

ADQ AZQ AZZ

§
K||

vli
Page

Grid A
Screen
Camera
Accelei
BeamC
K-Factc

Analys

j

/v l̂ I

Jdrcss
Magnii
Consl

ating V
Current
ir

No. -' -/ '
z, of \

MICROSCOPE
Serial No. 542-05-06 H600A ET'
Serial No. 542-05-13 H600B D

kalion / / 's ' - ' tJ X
ant 's^'J'
ollage 100 KV

/ ^ (Ull

/ - /

/c^?(V/«? n.i.e u-zy
EDS Analysis

Na Mg Si Ca Fe

'

Comments

Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 O (818) 568-4065



£9-Nov-1993 15:43:38

80, SW4-4,B, #01, RS Preset= 100 sees
•t= 500 counts Disp= 1 Elapsed= 89 sees
Energy Counts X-Ray Lines

0.

1.

1.

£.

3.

5.

6.

5£

£6

74

6£

69

90

41

675.

174.

735.

183.

179.

170.

131.

0
V

Mg

Si

Cl

Ca

Mn

Fe

K
L

K

K

K

K

K

K

. o

, Mg

, Si

, Cl

, Ca

, Mn

, Fe

K , V L , V L , V L .

K , Mg K , fls L , fls L

K

K

K

K

K
Quantex>

O. OOO Range= 1O. £30 keV 10. 11O
Integral O = 1£41£



29-Nov-1993 15:47:51 £9180, SW4-4,B,#02,RS

ENERGY COUNTS X-RAY LINES

0.52 728. O KA1, 0 KA2, V LAI, V LA2, V LB1, V L61

0.97 27. Zn LAI, Zn LA2

1.25 343. Mg Kfil, Mg Kft£, Mg KB1, As LAI, As LA2

1.75 1223. Si KA1, Si KA2

3.33 56. K KA1, K KA2

3.70 203. Ca Kftl, Ca Kft2

6.40 212. Fe Kftl, Fe Kft2

7.O6 49. Fe KB1, Fe KB3



£9-Nov-1993 15:50:35 £9180, SW4-4, B, #03, RS

ENERGY COUNTS X-RflY LINES

0., 52 1063. O Kfll, 0 Kfl£, V Lfll, V Lfl£, V LB1, V LSI

1..01 67. Na Kfll, Na Kfl£, Zn Lfll, Zn Lfl£, Zn LB1, Zn LG1

1., £5 497. Mg Kfll, Mg Kfi£, Mg KB1, fls Lfll, fis Lfl£

1.. 74 1566. Si Kfll, Si Kfl£

3.. 3£ 103. K Kfll, K Kfl£

3,. 69 340. Ca Kfll, Ca Kfl£

4,. 0£ 43. Ca KB1, Ca KB3

5,. 84 35. Mn Kfl£

6,. 41 114. Fe Kfll, Fe Kfl£



£9-Nov-1993 15:53:40 £9ISO, SW4-4, B, *»O8, RS

ENE;RGY COUNTS

0. 5£

1., £5

1. 74

£., 62

3. 3£

3,69

5. 88

6.. 39

480.

120.

485.

1££.

91.

££5.

X-RflY LINES

O Kfll, 0 Kfl£, V Lfll, V Lfl£, V LB1, V LG1

Mg Kftl, Mg KB£, Mg KB1, As Lfll, As LA£

Si Kfll, Si Kfl£

Cl Kfll, Cl Kfl£

K Kfll, K Kfl£

Ca Kfll, Ca Kfl£

117. Mn Kfll, Mn Kfl£

19£. Fe Kfll, Fe Kfl£



£9-Nov-1993 15:57:07

£9160, SW4-4,B, #05, RS Preset= lOOsecs
Vert = £00 counts Disp= 1 Elapsed= 19 sees

Energy Counts X-Ray Lines

0.5£ 63£. O K , O K , V L , V L , V L ,
V L

l.£6 £77. Mg K , Mg K , Mg K , As L , fts L

1.74 905. Si K , Si K

3.69 193. Ca K , Ca K

6.41 146. Fe K , Fe K

Quantex)
0.000 Range= 1O. £30 keV 1O. HO

Integral 0 = 7199



"" nt . ic£-""_&• -": • "MS
Sample No. <i/0 L\ ' <-/ Page

No
of

MICROSCOPE
Serial No. 542-05-06 H600A
Serial No. 542-05-13 H600B

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

| Q .JffD X
-25?".^

100 KV
I «? /im

|v "7

^̂Grid
Opening

j

-Z

( 3

Structure
Number

^

^n
C

s-

1
<l

)
-\

1

-.-/-
(
n

1
X.

1}

ft/?"

Structure

t

c
I3>

y-\

*te^F

wpt

^~
r^

&
hop
p

p

/^

p

Dimensions (mm)

Width

£-

£

12

Ĵ

-j

^_
tJL

£)

(?

z
2.*7
J

^

Length

f"0
ra

^̂/ ̂ ro
//^
^//o*^ r
22.

15V
f(0
2if<$-

fa
qif

$4
4/3

Fiber Classification

NAM

¥

r̂

y

y

^TM

^

x

CM CD CQ CMQ CDQ UF

$

y

/D

/

AX ADX

/

V/

/

y'
y

OBSERVATIONS: ' Clean l~l Other
Debris /tZj Very Light CD Light CD

Gypsum CD Very Light CD Light CD

AQ

f

ADQ

y
/

/

V

AZQ

/

AZZ

™ /} II ' ' '
EDS Analysis

Na Mg

^3
2.
•7,

Si

10

io
10

10

Ca

3

ĵj
j

Fe

£

1

Comments

£p>5>

T^inD \irC- ^/ ErP5>

Acbn~YYvQZi~<L. "j EFP >̂

7lf£/n0j&Lif~4- ; && 1>

'TrZtntjkte*. 5^5

/r&/}t.<i-£j'£

$f-£rr?>P&r£,

Ac-fancfc'f*
TYP !*•&<(- 1,

„
n

Moderate JZ] Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive CD Pasadena, California 91105-2503 CD (818) 568-4065



nl
Sample No.

' •-••'• No
Page of

MiCROSCOFE
Serial No. 542-05-06 H60QA D
Serial No. 542-05-13 H600B CD

Grid Address
HH ^Tl Screen Magnif
|_J KJ Camera Const,

E3

Grid
Opening

3

z/
'

5"

Structure
Number

1 &nIP
if
i'o

>!
2Z

2^
2-t/
^Jr
^-^
~> "?u I•> &-^o
~^Q

3c>

Structure

f-

p

r-
IF
r
&
P

p-
p
p>
p
p

Dimensions (mm)

Width

2-
-1

[l
1

2,s

-,

iH
7/9-

^
3,^
( /

3
i
6

Length

JO
f
i/JO

J %

//n
r7
•71J4 o
iJJ

/h%
^L
til
po
72-

Fiber Classification

NAM

./

V/

TM

x

i

CM CD CQ CMQ CDQ UF

y

y

AD

/

\\ ADX

y
yy
y

v/
y/
/
s\
y

AQ

.

/

ADQ

y

AZQ AZZ

KJI

Accelcr
Beam!
K-Factc

Analys

aling V
Current
ir

f
EDS Analysis

Na Mg

3

Si

1 0

Ca

z

Fe

ication X
ml
olbK 100 KV

jiiii

tefij, Datf |f/iW^
//

Comments

T^^o/T^e
/ i

/Ic-tr^olTr-*
T><r r^t.ti^z-

"fa^olrfz.
/(

fl C -4n"n o j^r i-€
„
sf

A CTTAo ̂ ^ (~JC.

/\C trpfiJ^T^"-*—

OBSERVATIONS: Clean fl Other
Debris CH Very Light CH Light CD

Gypsum CH Very Light CD Light CD
Moderate CD Heavy n Very Heavy CH
Moderate d] Heavy CD Very Heavy n

EMS LABORATORIES 117 West Bellevue Drive CU Pasadena, California 91105-2503 d (818) 568-4065



£;K/ Sample No. Page
No '•'- /A>

•z W

MiCRGSCOFE
Serial No. 542-05-06 H600A d
Serial No. 542-05-13 H600B CD

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor .

100 KV

Analyst Dale

Grid
Opening

6

Slructure
Number

?[

^

Structure

f-(

&r

Dimensions (mm)

Width

^SL

Length

no
22-

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX

y
/

AQ

/•

ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

Twi&r*.
//

OBSERVATIONS: Clean EH
Debris D

Gypsum CH

Other
Very Light
Very Light

Light CD
Light CH

Moderate
Moderate

Heavy CD
Heavy (HI

Very Heavy
Very Heavy

EMS LABORATORIES 117 West Bellevue Drive Q Pasadena, California 91105-2503 O (818) 568-4065



£9-Nov-1993 16:07:56

£9180,SW4-4,C,#01, KC
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
53 sees

1.26 421. Mg K , Mg K , Mg K , Os L , As L

1.75 1989. Si K , Si K

3.70 17O. Ca K , Ca K

6.41 540. Fe K , Fe K

Quantex)
0. 000 Range= 10.£30 keV

£9-Nov-1993 16:1£:15

£9180,SW4-4,C,#0£,KC
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Integral 0

Preset=
Elapsed=

10. 110
1O195

100 sees
33 sees

l.£5 38O. Mg K , Mg K , Mg K , fts L , fts L

1.75 1£89. Si K , Si K

3. 71 414. Ca K , Ca K

Quantex>
O. OOO Range= 10.£30 keV

Integral O =
10. 110

6OO7



£9-Nov-1993 16:17:24

£918O, SW4-4, C, #03, KC Preset = 10O sees
Vert= 5OO counts Disp= 1 Elapsed= 34 sees

Energy Counts X-Ray Lines

l.£6

1. 75

3. 33

3. 71

4.03

6. 4£

' 7.07

Quant ex >
O. OOO

£9-Nov-1993

171£.

5966.

145.

1166.

178.

879.

121.

Mg

Si

K

Ca

Ca

Fe

Fe

Range=

16:19: 19

K ,

K ,

K ,

K ,

K ,

K ,

K ,

10

£9180, BW4-4, C, #04, KC
Vert= £OO counts Disp

Energy Counts X-Ray

l.£5

1. 75

£.63

3. 70

6. 4£

150.

614.

73.

£15.

96.

Mg

Si

Cl

Ca

Fe

K ,

K ,

K ,

K ,

K ,

Mg

Si

K

Ca

Ca

Fe

Fe

K , Mg K , fis L , fls L

K

K

K

K

K

K

.£30 keV 10. 110
Integral 0 = £313£

Preset = 10O sees
= 1 Elapsed= £6 sees
Lines

Mg

Si

Cl

Ca

Fe

K , Mg K , fls L , fts L

K

K

K

K

Quantex)
O. OOO Range= 10.£30 keV 10. 11O

Integral O = 521O



£9-Nov-1993 16:21:23

£9180, SW4-4, C, *05, KC
Vert = £00 counts

Energy Counts

l.£6 364. Mg

1.74 1313. Si

£.63 111. Cl

3. 7O 3£7. Ca

6.41 181. Fe

Quantex)
0. OOO Range=

£9-Nov-1993 16: £3: 50

£9 ISO, SW4-4, C, #O6, KC
Vert = £00 counts

Energy Counts

l.£5 538. Mg

1.75 ££33. Si

3.69 £45. Ca

6.4£ 549. Fe

Quantex)
0. OOO Range=

Disp= 1
X-Ray Lines

K , Mg K ,

K , Si K

K , Cl K

K , Ca K

K , Fe K

10. £30 keV

Disp= 1
X-Ray Lines

K , Mg K ,

K , Si K

K , Ca K

K , Fe K

10. £3O keV

Preset = 100 sees
Elapsed= 33 sees

Mg K , fls L , fls L

10. 110
Integral 0 = 6761

Preset = 1OO sees
Elapsed= 45 sees

Mg K , fis L , fis L

10. 110
Integral 0 = 1£176



£9-Nov-1993 16:52:54

£9180,SW4-4,C,#££,KC Preset- 1OO sees
Vert = £00 counts Disp= 1 Elapsed= 19 sees

Energy Counts X-Ray Lines

l.£5 447. Mg K , Mg K , Mg K , fts L , fls L

1.75 1368. Si K , Si K

3.7O 338. Ca K , Ca K

4. O3 70. Ca K , Ca K

6. 41 94. Fe K . Fe K

Quantex)
O.OOO Ranges 1O.£30 keV 10. 11O

Integral 0 = 55&1



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 29180 Client SCHAFFER&ASSOC.

Sample No. SW 5-4*

Date Analyzed 12 /21 /93

Fibers (asbestos) 1.4 MFL

Fibers > 5 urn in length (asbestos) BDL* MFL

Fibers > 10 urn in length (asbestos) BDL* MFL

MESS (asbestos) 0.8 ug/L

More/Less than 5 Fibers
in Sample (asbestos) LESS

Poisson 95% Confidence Interval 0.1 to 7.7 MFL

Detection Limit 1.4 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Particle Size Distribution ( Asbestos )

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 - 4.99 5.00 - 9.99 10 & UP

Q 0 0 0 0 1 0 0

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24 .25 - .49 .50 - .99 1 & UP

0 Q Q 0 0 1 0 0

Aspect Ratio L/W

() - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 200 & UP

0 1 0 0 0 0 0 0

* This sample contains Amphibole : Tremolite.

3 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-406*



nt "
Samplc No. -S/--J

~MS
Page

No.
of

TYPE OF SAMPLE
Air D Waler {&
SoilD BulkD

Other _

METHOD OF ANALYSIS
EPA 600/4-83-043 ( ISO

LF.VEL OF ANALYSIS
Chrysolite ft/I-- £ DC )
Amphiholc -̂ [-C/ CQ

LENGTHS
All Sizes (EPA) O

(tun) >0.5<J2T
>I.OD
>5.0D
>IO.OD

PCM Range* D
*(>(U5 pm widlll

>5.0 fan IcnjMhl

Approved By

ASPECT RATIO
3:10- 5:1 D

Date

FILTER TYPE / AREA (mini)
MCE [D 385 D

PC EJ 314 D
MCNU
Other

PORE SIZE
0.45 ,1/11 D 0.8 junD
0.1 ,u«[3 0.22 ^iD

Other

G.O. Area (mm2) 0.0 07Q
No. of G.O. to Analyze ^
Filler Lot No

DIRECT
INDIREQ PRE

Al \
MiCKOSCOPb

Serial No. 542-05-06 H60QA^T
Serial No. 542-05-13 H600B CH

Volume
Working Volume
Weight
Ashed Area

Prepared By
Date

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor j

Analyst *j

\ —
Grid

I

•— >

^6f
5
h
-j-

Structure
Number

KJ
(NJM5

K %

W*^

•

Structure

<9^7

~$£J
![)
~dO

^P39
9

Dimensions (mm)

Width Length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe

[
Comments

OBSERVATIONS: Clean O^ Other
Debris ^r3 Very Light L^, Light 1 1

Gypsum CH Very Li^tlt r-j Light O
Moderate E3 — "" Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

DZ^0 EMS LABORATORIES H7 \\tst Bellevue Drive O Pasadena, California 91105-2503 O (818)568-4065



1 EM ASBES l OS ANALYSIS Lie

aH

Grid
Opening

2s

^̂

5
&

<*~\**f'

Structure
Number

(\Jj

(

Structure

SD
r^
L £

N°^) '
f^OQ

jK2?
(JNfSlf

1

^

Dimensions (mm)

Width

<^~

Length

%-D.
/

-sv ' Qj*
'S'lO o'-̂ C;

Fiber ClassiPication

NAM TM CM CD CQ

OBSERVATIONS: Clean D^— Oth
Debris-B^ Very Lig

Gypsum CD Very Lig

CMQ CDQ UF AD AX ADX

er
lit CD Light CD
lit CD Light CD

AQ ADQ

\^

AZQ

^

AZZ

§

15

Page

Grid A
Screen
Camera
Accelei
Beam(
K-Fadc

Analys

; i

Jdress
Vlagnil
Const

•ating V
Current
r

vlo. 1 -̂''
of

MICROSCOPE
Serial No. 542-05-06 H609A-CT
Serial No. 542-05-13 H600B CJ

icalion 1 ^ S0"^ X
ant -^Or^
ollaje KXTKV

i O/ W ^UH

.1 -'^ r\

EDS Analysis

Na

-

Mg

*>

Si

$

Ca

7-

Fe

Z

Comments

-GdXfir) ,' 'T/eri'rokjt*
/

Moderatê JS^ '̂̂  Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bcllcvue Drive CD Pasadena, California 91105-2503 CD (818) 568-4065



»

£1 -Dec- 1993 07:A9:l£

£91'&O-SW5-A, B, #01, Bft Preset = 100 sees
Vert = £00 counts Disp= 1 Elapsed= 36 sees

Energy Counts X-Ray Lines

O.5£

1. £6

1. 74

£.6A

3. 69

6. Ai

Quant ex >
0.

596. O K , O K , V L , V L , V L ,
V L

AO9. Mg K , Mg K , Mg K , fts L , fls L

1£66. Si K , Si K

66. Cl K . Cl K

£37. Ca K , Ca K

179. Fe K , Fe K

OOO Range= 10. £30 keV 10.110
Integral S =• £99



/ EM ~" at :
Sample f SP*-L|

"MS ' -1- No. <i±L
Page of

Serial No. 542-05-06 H600A
Serial No. 542-05-13 H600B

Grid Address
Screen Magnification G
Camera Constant 3/3
Accelerating Voltage
Beam Current A-
K-Faclor /'&

Analyst.

100 KV

.Date

r— —
Grid

Opening

1
7
,'J
Y
<
6
7-/

Structure
Number

rv.si
A^^/'

f̂\;^r
fJ-M

f^5

M^;

•

Structure

0

?

-7
)

)

-9
o
^

Dimensions (mm)

Width Length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean CD
Debris O

Gypsum D

Other
Very Light CD
Very Light CD

Light CD
Light CD

ModeratcO
Moderate CD

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive EH Pasadena, California 91105-2503 CD (818)568-4065



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 29180

Sample No. SW 5-4"

Client SCHAFFER & ASSOC.

Date Analyzed 1 2 / 2 1 / 9 3

BDL*

LESS

0 to

0.2

MFL

ug/L

0.6 MFL

MFL

Fibers > 10 urn in length (chrysotile)

ME.SS (chrysotile)

More/Less than 5 Fibers
in Sample (chrysotile)

Poisson 95% Confidence Interval

Detection Limit

* EiDL : Below Detection Limit; MFL: Million Fibers per Liter

Particle Size Distribution ( Chrysotile )

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 - 4.99 5.00 - 9.99 10 & UP

0 . 0 0 0 0 . 0 Q Q

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24 .25 - .49 .50 - .99 1 & UP

0 Q Q 0 0 0 0 0

Aspect Ratio LAV

0 - 9 . 9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 5 0 - 9 9 1 0 0 - 1 9 9 200 & UP

0 0 0 0 0 0 0 0

* F:or Fibers > 10 urn only.

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-406.'



TEM ( it .
Sample NoT ̂  CO

'v -is I
Page _

No.
of

Serial No. 542-05-06
Serial No. 542-05-13 H600b'[Zl

Grid Address
Screen Magnification ^
Camera Constant
Accelerating Voltage
Beam Current

100 KV
,

K-Factor f -• ^, /I
pin

1 1

Grid
Opening

I

z-
••3
ct
<^
£>

•3-
9,c\
10\\\^
\Q -
i^

Structure
Number

(vKi

$&
(̂N&t
. f^x^1 X

Nl
^

Si
5

^̂
|\I

*• r\/
Ac

Structure

9
9
9
9
O
~)
?
9
P
f)

3D
if)

*\s

Dimensions (mm)

Width Length

Fiber Classification

NAIvJlM CM CD CQ CMQ CDQ UF AD \\ \m. AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean
Debris

Gypsum CD

Other
Very Light CD
Very Light CH

Light
Light Moderate CD

Heavy Q
Heavy CD

Very Heavy D
Very Heavy EH

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 CD (818) 568-4065



/) I

TEM ASBESTOS ANALYSIS Cncut I
Sample ' • C Page of

( ir id
Opriiin}!

U

( ^

1*1<u&
?'l
'1'^^
-1^?
^-IX
i^r

^yjfj

74
t%
'ffl

?'?"F

s>

•̂^

Slrucliirr
NiinibiT

|̂5-

A/

i\}.w
/J.

^^

/̂vlj
W^
A;5

...-M^
/vS

/£
A/c

^

Struct lire

oo
^r}
?0
&u
^v
>Dsn
*&&->/^"j
%3
>o
iQ
>/ j

>0^u
5^fso

Dinirnsiiiiis (nun)

\\idth length

^ /'«--' f

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

<

OBSERVATIONS: Clpan FH Other
Debris CD Very Light O Light CD

Gypsum tU Very Light CZ1 Light D
Moderate d] Heavy CH Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

Cl EMS LABORATORIbS 117 West Bcllevue Drive D Pasadena, California 91105-2503 CD (818)568-4065



TEM ASBESTOS ANALYSIS "*"Sample No.
i»IS LUL, No.

Page of

(.rid

H
<^LG>\

LfO
c/-j
U-2~-
\j\~>
.An

(^
Lib

L/-7

uy
U^

-£/
1

NT.
\

^V

Analyst

S t i m l u i r
VnnihiT

N
i

\

Slnu'tiHT

^{^)

/

" \

/

—

1

A

Diniciisiiins (mm)

Width Ungth

Fiber Classification

NAM TM CM CD eg c.wg

OBSERVATIONS: Clean CD, Oth
Debris-ElT Very Lig

Gypsum CD Very Lig

CDQ UF AD AX ADX

er
lit CD Light CD
lit CD Light CD

AQ ADQ AZQ AZZ

<^\ n-^f i <- c
EDS Analysis

Na Mg Si Ca Fe
Comments

Moderate 0 Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive D Pasadena, California 91105-2503 CD (818) 568-4065



TEM ASBESTOS ANALYSIS
v-^*

Analyst.

(.rid
Opening

^&^^<rv

£??
^t)
6 /
r Y-

/A^

£?/t? r>

o

Siriictiiri'
NumliiT

^

y,

/<

/

Slruclnrf

r/c^

,

Dimensions (nun)

Width length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD \\ \m AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean
Debris

Gypsum CT1

Other
Very Light CD
Very Light CD

Light
Light CH

l i r 0 ModerateJB""'
Moderate CD

Heavy D
Heavy Q

Very Heavy O
Very Heavy CH

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 d (818) 568-4065



TEM ASBESTOS . It .
Sample X

_ vis
Page

No.
) of

MICROSCOPE
Serial No. 542-05-06 H600A
Serial No. 542-05-13 H600B

£Grid Address
Screen Magnification .
Camera Constant
Accelerating Vollage _ '00 K
Beam Current ___^
K-Factor \ ,'

Analyst^

/Iffl

Grid
Opening

1

3
Cf-

5"
6

9-
pf
ri

I f
(Z^
I"2*
IQ'
/^

Structure
Number

A.]̂

AK

A5
fVt;
A/-/y<^

M^
V'~

c

^)5
Nt)

A/S

N

Aj

c
s

(

<

A/

Structure

O
o
O

o
V
/9

V
O
9
1 -*•*•"!

~o
^(/
4/9

Dimensions (mm)

Width Length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean
Debris

Gypsum

Other
\ ery Light CH
Very Light O

Light CU
Light n

Moderate
Moderate EH

Heavy
Heavy

Very Heavy CH
Very Heavy CU

EMS LABORATORIES 117 West Bellevue Drive O Pasadena, California 91105-2503 d (818) 568-4065



i Yf v Client
<^ V . ^'• cx>(T

-uw NO. - - i .

l&M AbtttiblUS

(.rid

i^

If/c/
•?^
7 /I
/ s'L^1*

7/3
«-""7 fl̂

•î
2 ;̂

?'?
£./O

7%
~£v
f} \

^2-
5,3^^' "

^?i'

Mrui'liiri'
Niiinl)i ' i

-^

—

y

Slrucluri1

f ;
O
V

Diinen.siiins (nun)

\\idth U,,S«h

A1\ALXS1S Sampl=No. ^ucK-L

Fiher Classification

NAM TM CM CD CQ

OBSERVATIONS: Clean ^1^ Oth
Debris yH Very Lig

Gypsum CD Very Lig

CMQ CDQ UF AD AX ADX

er
lit CD Light CD
tit CD Light CD

AQ ADQ AZQ AZZ

Page

Analyst

<~~> of

EDS Analysis

Na Mg Si Ca Fe
Comments

Moderate Q" Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

LJZ/1© EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 CD (818) 568-4065



ASBESTOS ANALYSIS £Sample No. Page of

Analyst.

(,ri(l
Opi'iiiiiH

^-^ ^-j

^^

ûo
(If
U2-
HI
Lilt^~s(. '-f

I/S"

sirui'iiiiT
NllllllllT

M
fx

' \

4

/
S

Sli iii'luri'

2O
SJO

Dimensions (nun)

\\idlli l^n^lh

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UK AD AX ADX AQ ADQ AZQ AZZ

KUS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean a ^ Other
Debris ,E3^Very Light

Gypsum C_1 Very Light
Light O
Light CZI

Moderate
Moderate CH

Heavy CH Very Heavy CH
Heavy 0 Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 O (818) 568-4065



TEM " IS L '
Page / of

IMILKUSCUI'r,

Serial No. 542-05-06 H600A G*
Serial No. 542-05-13 H600M J

Grid Address1i[•j
Grid

Opening

I
't
i
^ — •
C$

ft

£

6
TT

tf

^
£j

f

/
I

-i

f
ft

^^
2.
U

Y

Structure
Number

/\J5{/?

M^D
(M3j)

/\J3/7

^J^-tO
H-^
M-^n
7v\ "sl^"

N'^^
/\L^O
fx/^P
/u^<;

i\l^
/M ^9
/X-*?

Structure

)

)

Dimensions (mm)

Width Length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

min
Screen Magnil
Camera Const
Acceler
BeamC
K-Facto

Analys

aling V
Current
r

icaiinn & ̂  ^O \
int «& <?* A^
oltaje -' lOrfKV

f - C-7
<

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATION.S! clean rn other
Debris EH Very Light EH Light CH

Gypsum L3 Very Light EH Light EH
Moderate" O Heavy 1^3 Very Heavy EH
Moderate O Heavy EH Very Heavy EH

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 (818) 568-4065



i EM ASbES i 'Os < .1 _
Sample No. Ci-TiC"— C/

"MS
Page

No.
of

MlCKOSCOFt
Serial No. 542-05-06 H600A (3
Serial No. 542-05-13 H60t)f) D

m
i
1r*T

-^/

c;rid
Opening

!(>>
I ?'"
(X

2°
-?

- > _

7^7.y
>

?£>
^T,

7̂i"Vlg^

Structure
Number

/J>/7
A/3/:
/ \* \ j

(j\j * 1 /

r^^l
M 4

fJ'X'?

/v/^
/V^9
N^

pAtP
_/î i
N-'-i/
10 ̂ f)
pJV)

Structure
Dimensions (mm)

Width Length

Fiber Classification

NAM n\ CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

mH
|

Grid Address
Screen Magni
Camera Const
Accelerating \
Beam Current
K-Factor

Analys

( v — '
Ication <^7 ^ t1-̂  X
ant 'F^>O-Y
'ollage 100 RV

(U pn

^ / " A

\-€<it-'t Date /2- c'^ />

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean FH Other
Debris CD Very Light CH Light a

Gypsum CD Very Light D Light CD
Moderate CH Heavy EH Very Heavy l~1
Moderate CH Heavy D Very Heavy 1 ]

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 LH (818) 568-4065



i Em i Sample No.

'-\/0 • Mb '
_ Page _

INo.
of

T

Serial No. 542-05-06 H600A/Q
Serial No. 542-05-13 H600BD

Grid Address
HH |_l Screen Magnil
L—J Kj Camera Const

Pi

^t̂irid
Opening

"3/
/3v
%^>

^#
^>£>
'^f\
^v
•5 9
V6

/
U(
o(Z^

L/^

oft/
L/^

Structure
Number

A^n
i^X?

(\j 2>()
f\(5r?

MSP
M^(?/

/M^O
N f̂?
M^l?
' (/

NU>/7
H5/9
u57

Structure
Dimensions (mm)

Width Length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

0K!I

Acceler
BeamC
K-Faclc

Analys

ating V
Current
r

ication °/ ^c <^ X
ant ' •> 0, '•-/

oltage (00 KV

/ 0 piu
,/-b

fan 3. Date 12'Ll"'''**

EUS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean d Other

Debris d Very Light d Light d
Gypsum d Very Light d Light d

Moderate d Heavy d Very Heavy d
Moderate d Heavy d Very Heavy d

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 d (818)568-4065



TEM ASBESTOS Sample No.
;MS •

Page _
No
/ of

MICROSCOPE
Serial No. 542-05-06 H600A C3
Serial No. 542-05-13 H600B d

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

c

*<•>. u-
I(MV

Analyst Date

Grid
Opening

f^t

f^
qt

UC/

>t)

Structure
Number

|M>r
\N^f)
/>J>p
]M^
A>^

Structure
Dimensions (mm)

Width Length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean Other
Debris O Very Light d

Gypsum CU Very Light d
Light CH
Light d

Moderate I I
Moderate Q

Heavy d Very Heavy CD
Heavy d Very Heavy CH

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 d (818) 568-406



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 29180 Client SCHAFFER&ASSOC.

Sample No. SW 8-4*

Date Analyzed 12 /20 /93

Fibors (asbestos) 4.9 MFL

Fibers > 5 Jim in length (asbestos) L2 MFL

Fibers > 10 ^m in length (asbestos) OJj MFL

Mass (asbestos) LJ U9/L

More/Less than 5 Fibers
in Sample (asbestos)

Poiiison 95% Confidence Interval 3JLto ii?_ MFL

Det3ction Limit °JLZ MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Particle Size Distribution ( Asbestos )

Particle Length - Microns

O -0.49- 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 - 4.99 5.00 - 9.99 10 & UP

0 ' 7 11 8 2 23 5 12

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24 .25 - .49 .50 - .99 1 & UP

0 2 5 1 1 1 1 26 12 0

Aspect Ratio LAV

0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 - 99 100 - 199 . 200 & UP

32 20 7 4 0 4 1 0

* This sample contains Amphiboles : Tremolrte and Actinolite.

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



*-'Xi -u No.
Sample No. -£io Ef-£ / Page of

TYPE OF SAMPLE
Air D Water D
Soil CD Bulkd

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 Gfl ISO D

LEVEL OF ANALYSIS
rhyn.il, C U - C HTJ

Amphihnic /I O C>i

ASPECT RATIO
3:1 Q 5:1 D

Annrnml Bv '̂ /f^M)l

All Sizes (EPA) D
(/un) >0:5 D

>1.0 D

>"io.o n
PCM Range* (U

*I>(I25 /<»i width
i >5.0 /i»i length)

riirrn Tvnr / »nr4 /— _ i \

MCE D 385 C]
PC"$] 314 CD

MCN D 1017 Q'
Other '

PORE SIZE
0.45 lunO 0.8 M/;iD
0.1 /und 0.22/uiid

Other

r,jflAiBi(min»)M^ ^0
Nn ofnO tnAnaly7£ ?^O
Filler l̂ il No.

noro r~i
Lril\AJVi I i\l̂ i > i

INDIRECT PREP D
MICROSCOPE

Serial No. 542-05-06 H600A'd
Serial No. 542-05-13 H600B O

Volume
Working Volume
Weight
Ashed Area

Prepared
Dale

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

?&
00

Analyst. Dale

r— — i
Grid

Opening

1

I .

Structure
Number

1

z
^

A
IX>

(-,
*

<(,
c\
(0

ff
tz

11
"/
o

Structure

r-
ril
£-
(^

l\\0
f^
1^

(V)P

F
/-

f-
£
WJ>
r-

i-

Dimensions (mm)

Width

*>

r-1"

<̂-(
2

3
fl.

L\

=̂>
2
u
r,

">>

3

Length

2^r~
r*

ifi
yo

*x
>o
(<sd

J&O
12
32

//
320
ISO
«S
t<*

Fiber Classification

NAM

V
\/
V
I/
t/

(^

I/
V7

TM CM CD CQ CMQ CDQ UF AD AX ADX

v/

/
/

AQ ADQ

V

s

/
,/

AZQ AZZ

EDS Analysis

Na MS

3

-*>

7-7

•J,

-s

Si

/O

fc

10

10

IV

Ca

'L.

0

3

2.

>

Fe

f

f

f

O

(

Comments

£iis 7'rtt».t&*.-
£b ^ A a

Att-» fl/- £f2± t-tCn •

€i>-±

£&(
K-rt

£?.}> 'T*'fKO(j'':L

ItPS
Gn>± T^n^^r-

rz u i ~fyf MUU*-^

OBSERVATIONS: Clean D
Debris CD

Gypsum CD

Other
Very Light
Very Light

Light CH
Light CD

Moderate
Moderate

Heavy
Heavy CU

Very Heavy CD
Very Heavy LD

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 (818)568-4065



Eiri
"f(~ ''"-"U _ ''-tl^r'•'•''•/

OJ.k3 Sample No. S<*>3-
No. 1 < A V...'

Page of

MiCRGSCOF.E
Serial No. 542-05-06 H600A
SerialNo. 542-05-13 H600B

Grid Address _
Screen Magnification Jcj ..?
Camera Constant 3d • iy
Accelerating Voltage
Beam Current /On
K-Factor /. €

100 KV
ion

Analyst J£_ Date -A/

(irid
Opening

-s

4I

Structure
Number

/ ( .

R
It

11i
7.0
?-f

z ^-
1?
r;)fzr
?c
n
ix
2.f
-2>0

Structure

/-

/^

/^

MO
t-

r-
MP
/^
^
/^

P
Mf>
!*)!>
Ml>
T-

Dimensions (mm)

Width

/T

->

<-(

12-
s:
<
<
3
-^

to
/i-
X
*i^
IT
Z

Length

3^

22.

24

q±~
23-
//^

2*>~

>̂c
fro
V
yo
>:T
33̂
/>"

Fiber Classification

NAM

LX

iX

I/

t-

TM

/

CM CD CQ CMQ CDQ UF AD AX ADX

\/

\x

v/

^
/

I/

I/

/

/

AQ

\ f

ADQ

v/

V

AZQ AZZ

EDS Analysis

Na Mg

V

3

Si

/o

/y

Ca

5

z

Fe

• J -

2-

Coniments

&bi

ftt

OBSERVATIONS: Clean CH
Debris CH

Gypsum D

Other
Very Light
Very Light

Light CD
Light D

Moderate EZI
Moderate Q

Heavy CH Very Heavy CZ]
Heavy CU Very Heavy D

EMS LABORATORIES 117 West Bellevue Drive P&sadena, California 9U05-2503 (818) 568-4065



A Em /i JJb jc?S i ?O*3
r>' it _
Sample No.

f -u No.
Page of

MICROSCOPE
Serial No. 542-05-06 H600A tifi
Serial No. 542-05-13 H600B D

Grid Address
Screen Magnification AjjC.S
Camera Constant
Accelerating Voltage
Beam Current / Q
K-Factor /' G

KV

Analyst /^3fl Date !2.-lLf

Grid
Opening

<^

Structure
Number

^ /

3£
33
>V
5T

^.G
tr

^
•

Structure

MP

r~-
f-&
e-

&?
t

Dimensions (mm)

Width

H
7-

J>
M

^
<

Ĥ

Length

HO
3t
it
L^

^zc
zr
2-2-

Fiber Classification

NAM

V/

TM CM CD CQ CMQ CDQ UF AD AX ADX

V

V

V
y
y
iX

AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean Other
Debris CH Very Light O

Gypsum D Very Light CH
Light CD
Light CD

Moderate
Moderate

Heavy CH Very Heavy CH
Heavy D Very Heavy O

EMS LABORATORIES U7 West Bellevue Drive d Pasadena, California 9U05-2503 O (818)568-4065



14-Dee-1993 18:09:41

£9160,SWB-4, ft, #01, RS Preset= 100 sees
Vert= £00 counts Disp= 1 . Elapsed= 9 sees

Energy Counts X-Ray Lines

0.51 700. O K , O K , V L . V L , V L .
V L

l.£6 374. Fig K , Mg K , fig K , fts L . fts L

1. 74 1311. Si. K , Si K

3. 69 3£3. Ca K , Ca K

4.0£ 35. Ca K , Ca K

6.38 118. Fe K , Fe K

Quantex)
0.OOO Range= 1O.£3O keV 10.110

Integral 8 = £17



14-Dec-1993 16:1£:£0

£9.180, SW6-4, ft, #0£, RS Preset= 100 sees
Vert = £OO counts Disp= 1 Elapsed= ££ sec<=

Energy Counts X-Ray Lines

O.51 38O. O K , O K , V L , V I _ , V L .
V L

6.39 1O90. Fe K , Fe K

7. 05 133. Fe K , Fe K

Quantex>
0.OOO Range= 1O.£30 keV 10.110

Integral 8 = 135
14-Dec-1993 18:14:£4

£9iSO,SWS-4, ft, #03, RS Preset= 10O sees
Vert= £OO counts Disp= 1 Elapsed= £S sees

Energy Counts X-Ray Lines

, O K , V L , V L , V L ,

Mg K , Mg K , Mg K , fts L , fls L

, ftl K -

, Si K

, K K

, Fe K

Quantex>
0.OOO Range= 10.£30 keV 1O.110

Integral & = 143

o.

1.

1.

1.

3.

S.

5£

£5

49

73

31

39

£89.

J
i£5.

79.

363.

101.

66.

0 K
V L

Mg K

ftl K

Si K

K K

Fe K



14 -Dec-1993 18:££:O9

£9>80, SW8-4
Vert = £

Energy

0. 51

1. £4

1.73

£. 62

3. 66

Quant ex >
0. OOO

14-Dec-1993

£9180, SWS-4
Vert = £

Energy

0. 5£

1.S5

1.74

3. 70

6. 41

Quant ex >
0. OOO

, ft, #04, RS Preset =
:OO counts Disp= 1 Elapsed=
Counts X-Ray

£71. 0 K ,
V L

69. Mg K ,

19£. Si K ,

£36. Cl K ,

194. Ca K ,

Range= 1O.

IS: £3: 36

, P, #05, RS
OO counts Disp=
Counts X-Ray

464. O K ,
V L

£31. Mg K ,

74£. Si K ,

167. Ca K ,

83. Fe K ,

Range= 10.

Lines
m

O K , V L , V L , V

Mg K , fls L , fls L

Si K

Cl K

Ca K

£30 keV
Integral 8 =

Preset =
1 Elapsed=

Lines

0 K , V L , V L , V

Mg K , Mg K , fts L , fts

Si K

Ca K

Fe K

£30 keV
Integral 8 =

1OO sees
£6 sees

L .

10. no
1£4

10O sees
19 sees

L ,

L

10. 110
148



!4-Dec-l99vi 18: £6: 09

i-SO, SW8-4, ft, #O7, RS Preset= 10O sees
-t = £00 counts Disp= 1 Elapsed= 17 sees
Energy Counts X— Ray Lines

0.

1.

1.

C.'.

3.

6.

5£

£5

74

fc£

69

38

621.

£61.

945.

145.

331 .

i£O.

0
V

Mg

Si

Cl

Ca

Fe

K
L

K

K

K

K

K

, 0

, Mg

, Si

, Cl

, Ca

, Fe

K , V L , V L , V L ,

K , fig K , fts L , fts L

K

K

K

K

Quant ex)
0. OOO Rancje=

!4-Dec-1993 18:£9:35

10.£3O keV 10. HO

£9180,BW8-4, ft,#O8, RS
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

Integral 8 =

Preset=
Elapsed=

£35

10O sees
18 sees

0.51 51£. O K , O K , V L , V L , V L
V L

l.£5 ££9. Mg K , Mg K , Mg K , fts L , fts L

1.74 844. Si K , Si K

2. 6£ 90. Cl K , Cl K

3.70 107. Ca K , Ca K

6. 4O 139. Fe K , Fe K

Quantex>
0. 000 Range= 10.£30 keV 10. 110

Integral 8 = £O8



!4-Dec-1993

£918O,SW8-4,ft,*K>9,RS
Vert = £00 counts Disp= 1

Enerpy Counts X-Ray Lines

Q K0.51

1.24

1.74

3. 69

911.

439.

1576.

£66.

0
V

Mg

Si

Ca

K
L

K

K

K

Preset=
Elapsed=

Mg K , Mg K , fls L , fls L

V

3 CO sees
34 sec^

Quantex>
0.COO Range=

14-Dec-1993 18:33:££

10.£3O keV

£9160,SW8-4,ft,ttlO,RS
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

O K0.5£

1. £5

1.74

3. 3£

3.69

4.01

6.38
Quant ex >

0.

1057

598

177£

44

501

4£

140

000

0
V

Mg

Si

K

Ca

Ca

Fe

Range=

K
L

K

K

K

K

K

K

!

»

)

»

J

1

1

10

V

Integral 8 =

Preset=
Elapsed=

1O.110

1O.£3O keV

£66

1OO sees
13 sees

Mg K , Mg K , fts L

Si K

K it
r\

Ca K '

Ca K

Fe K

L

fls L

10.110
Integral 8 = 3£4



!4-Dec-l993 19:13:33

£9160,SWB-4,ft,#£0,RS
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

O. 51

1. £5

1.74

£. 63

3. 63

4. 03

6.39
Quantex)

O. OOO

14-Dec-1993

£9160, SWa-4
Vert= £

Energy

0. 5£

I. £5

1.74

3. 69

6.40

10£0.

6£5.

1636.

46.

463.

51.

0
V

Mg

Si

Cl

Ca

Ca

99. Fe

Range=

19: £5:50

, ft, #30, RS
OO counts
Counts

467.

£13.

734.

146.

104.

0
V

Mg

Si

Ca

Fe

K ,
L

K ,

K ,

K ,

K ,

K ,

K ,

10

Disp
X-Ray

K ,
L

K ,

K ,

K ,

K ,

0

Mg

Si

Cl

Ca

Ca

Fe

.£30

K

K

K

K

K

K

K

?

i

keV

= 1
Lines

O

Mg

Si

Ca

Fe

K

K

K

K

K

i

i

K

Preset =
Elapsed=

L

As L

100 sees
16 sees

As L

10. 110
Integral 8 =

Preset=
Elapsed=

311

1OO sees
19 sees

Mg K fts L fts L

Quantex)
0. OOO Range= 10.£30 keV 1O. 110

Integral S = 189



14-Dec-1993 19:40:37

£9160,SW6-4,R,#38,RS Preset= 100 sees
Vert= £00 counts Disp= 1 Elapsed= 47 sees

Energy Counts X-Ray Lines

0. 5£ 552. O K , O K , V L , V L , V L ,
V L

1.1-6 £54. Mg K , Mg K , Mg K , fts L , fls L

1.74 967. Si K , Si K

3. 68 £16. Ca K , Ca K

6. 40 140. Fe K , Fe K

Quantex)
O.OOO Range= 10.£30 keV 1O.110

Integral S = 189



INO.

Sample No. !sCi)-K Page of

MICROSCOPE
Serial No. 542-05-06 H600A O
Serial No. 542-05-13 H600B d

Grid Address
Ml ^pl Screen Magnif
|M| Kj Camera Const

[•̂ 1

Grid
Opening

|

2^

^7

yi

£

Structure
Number

1

2s-

3
d
f
6

Ŷ
T

_ji

i

i.
( >
1^'/£

Structure

p-

F̂\^

P̂
P>
P

P
g,
F

P
^

Dimensions (mm)

Width

f • 9~
•^
5"
if

2 5"

^
/

/ 7

^
^
^lo
g-

6

Lj-tf

Length

><T
2.7
<\?~
tro
^_j t-*

0 ° -^\

Jfflf

??-I

7<4
^>o
\?T
;;2^

7^"
o \

Fiber Classification

NAM

y
y

y
/

TM CM CD CQ CMQ CDQ UF AD AX ADX

\/

N/

v̂/

AQ ADQ

^

v/

vX

y
V/

\y

r v " ~

v/

y

AZQ

x

^

AZZ

Kill

Accele
Beam(
K-Fact(

Analys

Tiling V
Current
ir

Icatinn j ^ 2CT\J X
ant ' l>?^ ^
ollaEc 100 KV

'0 ^»
1.7

YStA$>*\ Date K^c/f^
// 'V ' ' "'

EDS Analysis

Na Mg

^

.̂

^7

cR
-7

3
-̂

^

3

Si

\°

/O

10

Jo
/o
)0

/T?

/o

/o

Ca

3

3
£

•^
z_
3

?~

o2.

Fe

/

A-

1

1

^
|

1

|

V

Comments

7><f/noAC.

/I" c.-(y<n o | \ Tc-
Tr-^tOJ^ffi

T^>i-(2,f^
/kYjna/'ffa.

TV^nc/r r^
A-tr^o/r/r
~~J~ri?//! v \~ , tdv

^--brnfl/v^
'T?<?ivi^fu^

-/
OBSERVATIONS:' Clean l~l^ Other

Debris <E5 Very Light CH Light CH
Gypsum CH Very Light CH Light CH

Moderate £*£ Heavy ^1 Very Heavy CH
Moderate CH Heavy CH Very Heavy CH

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 (818) 568-4065



I UM Ab&Zb I US ANAL, I bib Sample No.

( i l i d
Opening

7

Struct 11 ri-
Nil m hi1 r

If,

-13-

ll' r

2\
_xi_

^•^
^v
>7
JL^
2"]

•^jS

St mi-lure

t>

p.

rZ
j^

B
F

î^
&
p
p
Fp

Dimensions (mm)

nidth

7
V
^_

^>
l£
3

/ O
3

17

JL

t/

2,

'

length

<20jr
14-0
o 1
13,

.xS"
^c>

_3i2^
&a

-*,<?

?°
M O
3o
57;

z/^"

-^U? 5 '*/

Fiber Classification

NAM

/

y
y

TM

,

/

CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris CD Very Lig

Gypsum CD Very Lig

CMQ CDQ UF AD AX ADX

yy
y
yy
jX
/
y

y

er
lit d Light a
ht a Light a

AQ

/

^

ADQ

y

y

AZQ AZZ

Page

Analyst

^. of 2-

/

EDS Analysis

Na Mg

^

J

Si

?W

/(?

Ca

3

3

Fe

|

/

'/ ^

Comments

\lT^W)d (~i f"C

Ac -brio /THc

Tr<zwa&fc
/,
''

AtLrno&k
Trewvjbtt-

/(

/k-hAC.*?;rc

"Tr^HO f2rt"c

,f

Moderate EH Heavy CD Very Heavy d]
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIbS 117 West Bellevue Drive CD Pasadena, California 91105-2503 (818) 568-4065



3ltiO. bW6-4, &, 03. KG Preset = . 100 sees
*fc = ilOO coi.'.rrts Di'^D-- 1 £ irap£C5a = 33 u^cs
trier:iy Counts X — R a y Lines

i. c|J4- lidti. i''ltj K , r-in i< . rii; u ,

1.75 BSi. Si K , Si r-.

£.63 lO l . Cl A , Ci K

3. 7 i J> 1 o. C a K . L- a K

<:.•. 4ii- 111. i-e i*. . i- a K

uiuantex)
O. OOO Ranqe= iO. £30 K.eV lO. iiO

i O = 7556



;_ I.-.-, i. '••.•» "Wo — ^1, iV. Ob. i'U. . PreseT— .1 •-"•..' ::.eC"£>

l.\.i LI rri; i-.-.

:'-'HJ i-:, . l'1q IS . T'lLJ

i :L -'•'. . Hi i K

Ci K . Ci K

Ca r; . Ca K

0,. OOO r-ariL-e- 10. i3O ReV 10. ilO
Inteorai O = 1-2



iiO-Dec- 1 '-J 'J3 14:51: 53

c'Si&O, Skle-4, B. 07, KC . Pr-eset = 100 sees
ve-rt= i£OO counts Disp^ 1 Ei<an«ea= £'3 SLJCS

tnev-py Counts X-Ray Lines

1. liii 425. Mq K . Mcj K , i''li4 K , fl«i i_ , rts i_

1.75 1356. Si K , 5i K

3. 70 £43. Ca K , Ca K

£.43 i7i-L'. re K , Fe K

Quantex>
0. OOO Range= 10. li30 KeV 10. iiO

7'~Jl7



±'~i bO. ::• Wti — -^ .. £• . Oo. Ku Preset = iOO -ieci-s
vi3:--i:-- ::_00 coi..i''-1: ii 'Oi!=u~ i Eiapseo- ^i -::̂ c

'-pj A . i'lLp K , ria K , rt<r u. . H-.3 L.

ii :i K . b i K

~ " j j -j tj•__« i _ « i \ t \ * i \ r\

tS. L'a K . Ca K

'15. "

0- OOO Kanut-;-- 10. £30 KeV 10. 110
O - 6 ••



clO — Dec-• i '3;3.i 1 i ; 06 : •+ i

:i?j. t-0. b i-.'o--•<+. i?.. G':?. KL-

•/C'T'-V-- .i'l'C 0':".;V. t'.= . J J iSQ- X

Preset=

i / H

i'1! G

5i

.-;-
Ca

Fe

;-';-

K

K

K

K

. fO^ K

. Si K

K K

C '
c\ r\

. Fe K

K

biuant & x >
0. OOO

iiO-DtrC-3. 3y.'i i i i : i O : 4

liriciG. iwcJ — ••>. ir. iO, !••'-, C

10. cJ^O keV

Diso= 1
X-f tav L-i

'tiii. Mq K , Mi} K

14O8. Si K . Si K

^. 1 j. . C i K . C i K

^•C1'-1. US f'\ • LJa r\

169. F& K . Fe K

10.iiO
Intearal O

£1

rt, , As

i 00 sees

0. OOO 10. i 10
0 -



ec-j. 'jib 1 5 : ,!i i :•+.-;

'•/!,:•,-"•':••- ,iOO ̂ oui'i':-.-: 'L'iiic:-- 1
z.:'ii:'r .;y Co-j.ri t £. X- r\j*y i_i

-3. i j. ^+'r. i\ i\ . K K

5. '."'!> JiJ:-+. Ca K , Ca K

•-j. 4i iOs-. Fe K , Ftj K

Q u & ni e x >
0. OOO r:airiLie= iO. £30 KeV 10. liO

intecrai O - 5

i_>C'r ::'Wcj— 4. ir. i^. KL- P'r>i€?se't= i 00 sees
- ^iOO couri-::s Ois»= i £lapseG= 3S sec--

Erie r- rj y C o u r 1 1 s X — Ray L i n s 5

I.ulo 34 i. flu A . Mg K , ttq K , fls l_ , Hi5 i_

1.75 ic:13. 3i K , Si K

^1 m ' ± Cl Cl -— • « Iw ̂  K ? L/ *S 1 \

6. ̂ i !i&7. re K . Fe K

O. OOO risrsL'e— lO. £30 keV iO. liO
e q i" <a i O — 7 o .•. i



c:0-Dec-l393 15:36:16

cI'sloO. =1^6-4, B. 16, KC . Preset- iOO =.ec-s
31 li'OO counts Diso-- i £}. .r.usea^ i'3 i=tscs

Energy Counts X-Ray !_ine«i

1. ii£ £;34. !'(lq ;•<. . i''H? K . f'lij K . rts i_ . rt<:;- i_

1.74 11 3 3. B i K '=> i K

3. 7i 57S. Cd K . Ca K

6. 41 £4O. Fe K , Ft? K

Quantex>
0.000 Ranne= iO.£3O keV 10. liO

Integral O = iO



iiO-Oec-1993 15: 47: 44

c:3] tiO, SW&-4, B, iL'6, KC Preset = 10O sees
Ver1:- 800 c o i.rri t -H Disp= 1 Elapsed= £4 -.SLJCS

y Counts X-Ray Lines'

l.ii'i i33. i»ii3 K . i*1q K . Mn K , rts i_

i.. 74 iOi 1. bi K . Si K

c.. 63 107. C'JL K . Ci K

3. 7O J/5o. Ca K . Ca K

4. 05 64. be K , =c K , Ca K , C« K

6. 4i ic.'7. f-"e K . Fe K

G'luant ex >
O. OOO Range= iO. £30 keV 10. HO

I rite oral 0 = 5S35



TEM ASBESTOS ANALlSlS ^

|I
Grid

Opening

"£,

Q

-^

U
'

>

Structure
Number

(

^3
u

_^-
7
•̂
fD

Cf

C()

l l
|VJ^.

T1>
> (D

V^

e^>

Structure

^>
(̂

f^
P,

£,

^
^r

<
f-
*>
r^

IV1O

£-

MO
fc>

Dimensions (mm)

Width

^

;̂ S'
12^
tj

r

^

^i . --

/O

/
/H
6

Length

Z-f

5O

^Zi^
/ MC

<r£^
-P3O
2-2^

• • ^
/̂ 5"
^ c^
2̂ e

<Q ^
<7<-

3J^

^y/, / f j i i .

No. c , n

Fiber Classification

NAM

\/

/

/

f/

-

^
V

u

TM

/

^
^

X

/l

**"

CM CD CQ CMQ CDQ UF AD AX ADX

V

v/y

AQ

^

ADQ

V

I/

^

\^
^

vy

^

AZQ

x

X

^

\

"̂

^

AZZ

—

I
|

li
Page

Grid A
Screen
Camera
Acceler
BeamC
K-Factc

Analys

; i

Idrcss
Magnil
Const

ating V
Current
r

No. / A '

of

miimjoiurc^.
Serial No. 542-05-06 H600A (D
Serial No. 542-05-13 H600B D

icalion /<> s'c>o X'
ml T.O-^^
oltaje 100 KV

/•P pm'
/" °

/Vb/fc Date /Z -JQ'<t3

EDS Analysis

Na Mg

3

3
3

%

-3

-»

Si

{*

/O
10

P

<o
&

Ca

2-

3
2

/

3

Fe

7.

/

2

2-

/

Comments

A-/ -S,"
g:^ 77»c.C-o

-/V./Mui, *L.

F/JT 7v^t/,-i-'

^i

/vy ,

OBSERVATIONS: Clean CD Other
Debris CD Very Light CD Light CD

Gypsum CD Very Light CD Light CD
Moderate K3 Heavy ST" Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive CD Pasadena, California 91105-2503 CU (818)568-4065



I EM A$bES'l'O& ANALYSIS Sample

( , r id
Upturn};

6

r~**J
/«î .

'

,i)

StnicluiT
NiiinluT

\Jo

\1-

I V
H
<_'

"V
*"7 7̂

if-
2.Z

JJ
1-T
t(
^<]
?o

.Slriifliiri1

K̂\9
F-

^_
i^O

nnp^
t--

^^- ^

^̂
K\D
inn
no

Diineiisiiins (mm)

\\kllh

^4
i
<
to
3̂,

I D

lo
:b
3^
u
rt.
zy

l,,lt;lh

ff^f t
1C W-X

^x
\l^
-^
35^
2-̂ 0
$-$--

'6°
330
/oO
30

z-cfC)
fQO

3^
2 yt>

- 1
No.

"\/ i /

c-^ V_ e /

Fiber Classification

NAM

I/

^

TM

^

x

/

CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris CD Very Lig

Gypsum CD Very Lig

CMQ CDQ UK AD \\ \DX

V
J
v^

(/
\c4

j
V

\̂/
t/

l\vj

\/

er
tit CD Light CD
ht CD Light CD

AQ

v'

A,

^

ADQ

^

^

AZQ

'

AZZ

" IS

Page

Analyst

L - . > ^ -.Jo. '̂ '̂
of

£7
$30^ ^alc 1'- -2°-^

EDS Analysis

Na Mg

3

Si

10

Ca

2-

Fe

^~

Comments

£l?S

Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 (818) 568-4065



14:37:5C ;S180, SWS-4, C, OJ. RS

ENERGY COUNTS

0. 5£

1. 0£ 40.

l.£5

1. 74

£. £,£

3. £9

3. 70

5. 40

7. 0£

4DB.

144£.

74.

53.

£5O.

££3.

36.

X-RflY LINES

D KA1, O Kfi£. V Lfll, V Lft£, V LBi, V Lbl

iMa Kfll. Na Kfl£. Na KBI, Zn Lfll. Zn l_A£. Zn LBi,
Zn LG1

fig Kfll, fig Kfl£, fig KBi, fis Lfli, fls LA£

Si Kfll, Si Kfl£

Cl Kfll, Cl Kfl£

K Kfll. K Kfl£

Ca Kfll, Ca Kfl£

Fe Kfll, Fe Kfl£

Fe KBi, Fe KB3



£G-Dec-l333 14:53:07 £31SO,SWB-4,C, OS, RS

ENERGY COUNTS X-RftY LINES

0. 51 1701. 0 .Kftl, 0 Kft£, V Lfti, V Lfi£, V LB1, V LG1

l.£5 987. Mg Kftl, fog Kfl£, Pig KBl. fls Lftl, As LfliE:

1.74 3007. Si Kftl, Si Kft£

£. 6O 145. Cl Kftl, Cl Kft£

3. 3£ S3. K Kftl, K Kft£

3.63 105S. Ca Kfll, Ca Kft£

4.01 174. Ca KBi, Ca KB3

6.33 £10. Fe Kfll, Fe Kft£



£0-Dee-l39.i

£5160, iWS-4, C, 07, R'S
V e r t = £ 0 0 c o u r \ t s

Energy Counts

0. 5£ 100£. O
V

l.£5 36S. Pig

1 . 74 13£4. Si

3. 70 £4S. Ca

6. 40 £33. Fs

Quant ex>
0. OOO Rancie=

£0-Dec- 1333 15: 00 : 55

£3180, BWS-4, C, 06, RS
Vert= £OO counts

Energy Counts

O. 51 733. 0
V

l.£5 330. Pig

1.73 1£11. Si

2.61 139. Cl

3. £3 333. Ca

6. 38 1££. Fe

Quant ex >
0. OOO Range=

Disp= 1
X— Ray Lines

K ,0 K , V
L

K , Pig K , Pig

K , Si K

K , Ca K

K . Fs K

10. £30 keV

Disp= 1
X-Ray Lines

K ,0 K , V
L

K , Pig K , Pig

K , Si K

K . Cl K

K , Ca K

K , Fe K

10. £30 keV

Preset = 100 sees
Elapsea= £l sees

L . V L , V L. ,

K , fis L , fls L

10. 110
Integral 0 = £-83£

Preset = 100 sees
Elapsec= 48 sees

L , V L , V L ,

K , As L , fls L

10. 110
Integral 0 = 8684



iO-Dec- 1993 l ~. : O5 £9 i 60, SHS-4 , C, id, Rb

ENERGY COUNT3

0.51

l.'0£

l.£5

1.74

£.£.1

3. 3O

3.69

S.39

7.04

1549.

96.

751.

.

SO.

X-RflY LINES

O Kfll, 0 Kft£, V LAI, V Lfl£, V LBi, V LGi

Na Kfll, Na Kfl£, Na KBl, Zr. Lftl, Zr. Lfi£, Zn LBI,
Zn LGI

r-'iq Kftl, fig KA£, Pig KBl, fts Lftl, fts LftE1

Si Kfll. 3i KA£

Cl Kfll, Cl Kft£

K Kfll, K Kfl£

Ca Kfll, Ca Kfl£

Fe Kfll, Fe Kfl£

Fe KBl, Fe KB3



20-uec- 139 J 15 : 16 : 3<i

60, £
-t =

0.51

1.25

1. 74

2. 61

3. 69

4. Ol

B. 4O

W6-4, C, 12,
200 cou

gy Counts

1371.

764.

2350.

167.

643.

66.

223.

r."r)
•fits

0
V

fig

Si

Cl

Ca

Ca

Fe

Di
X - f

K
L

K

K

K

K

K

K

lly i_i

; 0

, Mg

, Si

, Cl

, Ca

, Ca

, Fe

Preset = i O'l' =.ec-s
Elapseij= 26 s^cs

ries

K , V L , V . L , V L .

K , Mg K , fls L , fts L

K

K

K

K

K
Quantex)

0.OOO Range= 10.230 keV 10. iiO
Iritsarai 0 = 10612



iiO-Dec-1993 15:56:1=, £'3 160, SwS-4. C, £5,

ENERGY COiJMS X-RAY LINES

0.

1.

i.

1.

£.

3.

3.

5.

6.

7.

5£

02

£6

74

61

34

70

37

40

01

1073.

100.

506.

1757.

53.

92.

30 1 .

41.

£61.

5£.

0

Na
2n

fig

Si

Cl

K

Ca

Cr

Fe

Fe

'Kf t l ,

K f l l ,
LG1

Kf l l ,

Kf l l ,

Kf l l ,

Kf l l ,

Kf l l ,

Kf i l ,

Kf l l ,

KBl ,

0

Na

Mg

Si

Cl

K

Ca

Cr

Fe

Fe

Kfl£, V L f t l , V Lfi£, V LB1,

KA£, Na K B l , Zn Lf l l , 2n Lfl£,

Kfl£, fig K B l , As Lf l l , fts Lfl£

Kfl£

Kfl£

Kfl£

Kfl£

KA£

Kfl£

KB3

V LG1

Zn LSI



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 29180

Client SCHAFFER&ASSOC.

Sample No. EMS BLANK

Fibers (chrysotile)

> 5 Micron length (chrysotile)

Mass (chrysotile)

More/Less than 5 Fibers
in Sample (chrysotile)

Sensitivity Level

Date Analyzed 12 /21 /93

ND

ND

LESS

0.07

MFL

MFL

ug/L

MFL

Particle Size Distribution ( Chrysotile )

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99

0 0 0 0

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - .19

0 0 0 0

Aspect Ratio LAV

0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9

0 0 0 0

2.00 - 2.49 2.5 & UP

0 0

.2 - .24

0

40 - 49.9

0

.25 & UP

0

50 & UP

0

L~VK\(3 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-40*



i EM 'Oo AI V/UL* I Sample No.
'• 'Vli> I •»" 1NO.

Page

TVHC Of C A l i m f
I I I I * VSI v7/ll'll l/ts L*l«i i\J • nu

Air LD Water 1)9 All Sizes (EPA) Q
Soil O Bulk ID

Olher

MKTIIOI) OK ANALYSIS
lil'A WM-X.V043 FjCI ISO H

>I.OD
>5.0 D

>IO.O Q
PCM Range* D

I'iLIER TYFK / AREA (uuni;
MCE CD 385 D

PC £9 314 Cl
MCN D 1017 ^3
Olhcr

PORE SIZE

uttir-rf nntrit I I
LMI\CA,I I'A&r i I

INDIRECT PREP CD Serial No. 542-05-06 H600A O
Serial No. 542-05-13 H600B ID

Grid Address A..

1
•f^^^

(irid
Opening

2.

3
-5.

fa
/ x
#
7fa

LEVEL OF ANALYSIS ''
rhryMililr

Amphibulc

Approved B\

Slrucliirf
Number

f^-*C
f{>L

nk

0$
r\y

ASPECT RATIO
3:1 ID 5:1 D

Date

£0.25 tan wiillli "• " r'" •-
i 5.0 /i/» k-iiflhl O.I Hill li
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